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ABSTRACT

The Resource Assessnent and Conservation Engi neering Division of the
Nort hwest and Al aska Fi sheries Center conducts annual sumrer bottomtraw
surveys to nonitor the denmersal fish and crab stocks of the eastern Bering
Sea continental shelf. In 1984, as in each year since 1979, a major portion
of the eastern Bering Sea shelf between the 20 mand the 200 mi sobaths and
fromthe Al aska Peninsula north to approximately the latitude of St. Matthew
sl and was surveyed. Sanples were obtained by trawling for 30 mnutes at
the center of each square of a 20 X 20 nautical nile grid covering the
survey area. Two vessels, the NOAA research vessel Chapnman and the chartered
trawl er Alaska participated in the survey. Identical 83/112 eastern stern

trawml s were used by each vessel

Survey results presented in this report include an inventory of fish
speci es taken, estimates of the abundances of nmjor fish and invertebrate
groups and economically inportant fish species, geographic distributions of
major fish famlies and economcally inportant fish species, rank order of
abundance of fish species in the overall survey area and in each of seven
subareas, size conposition of principal species, and age conposition of

wal | eye pollock (Theragra chal cogramm)

Detailed catch and station data and conputer listings of the anal yses of
abundance estimates and bi ol ogi cal characteristics of the sanpled popul ations

are provided in appendices.
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| NTRODUCTI ON

The Resource Assessnment and Conservation Engineering (RACE) Division of
t he Northwest and Al aska Fisheries Center (NWAFC) has conducted annual bottom
trawm surveys to nonitor the abundance, distributions, and popul ation
structures of eastern Bering Sea denmersal fish and crab stocks since 1971
The information gathered is used to provide the North Pacific Fishery
Managenent Council with annual fishery-independent estimates of abundance and
bi ol ogi cal condition of comercially exploited stocks, to provide distribution
and abundance information to comrercial fishermen, and to develop a tinme
series data base contributing to our understanding of the popul ati on dynam cs
and interactions of groundfish species

Early investigations of groundfish stocks in the eastern Bering Sea
(1971-74) represented essentially an expansion of data collection during

annual assessnent surveys of red king crab (Paralithodes cantschatica) stocks

in alimted area of the southeastern Bering Sea. The first l|arge-scale
NWAFC survey of the eastern Bering Sea shelf was conducted in 1975 under
contract to the Bureau of Land nanagement, in response to a need for baseline
data to assess the potential inpact of proposed offshore oil exploration and
devel opment on fishery resources (Pereya et al. 1976). During this baseline
survey, sanpling was conducted over the Bering Sea shelf between the 20 m and
200 m isobaths and from the Alaska Peninsula north to approximately 62° N
lat. (Fig. 1). The survey region was stratified into seven subareas, wth
sanpling density allocated on the basis of available information on the
distribution patterns of economically inmportant groundfish and invertebrates
and on the locations of potential oil |lease sites in Bristol Bay and the
outer shelf region. Less extensive coverage of the shelf was obtained during

annual surveys in succeeding years until 1979, when another conprehensive



survey of the Bering Sea shelf was undertaken in cooperation with the Japan
Fi sheries Agency (Bakkala and Wakabayashi 1985). The 1979 survey enconpassed
the entire region sanpled in the 1975 baseline study, along with additional
sanpling in continental slope watersbetween the Al eutian Islands and the

US -US S R convention line, and in the region between St. WMatthew and

St. Lawence Islands (Fig. 2). A hydroacoustic survey was also conducted

in 1979 to assess the mdwater conmponent of the walleye pollock (Theragra

chal cogranmma) popul ation. Each annual bottom trawl survey since 1979 has

essentially repeated the sanple grid established during the 1975 baseline
survey, with slight nodifications each year. This region has been found to
enconpass the major part of the distributions of economically inportant

Bering Sea groundfish species. Every third year (1979, 1982, 1985) an extended
survey has been conducted, including hydroacoustic assessnent of midwater

pol  ock, bottomtrawl sanpling of the continental slope through the cooperation
of the Japan Fisheries Agency, and bottom trawl sanpling in the region between
St. Matthew and St. Law ence Islands.

This report describes the nethods, used during the 1984 survey, in which
only the baseline study area was sanpled, and summarizes the information
obtained for nmjor groups of denersal fish and invertebrates and for indivi-
dual species of econonmically inportant groundfish; data gathered on principal

species of crabs are presented separately in a report by Oto et al. (1984).

SURVEY METHODS

Survey Area and Sanpling Design
Sanpling was conducted between 5 June and 27 August 1984. A systemtic
sanpl e of the denersal fish and invertebrates of the shelf was obtained by

traming for 30 minutes at the center of each 20 x 20 nautical mle (nm)
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Figure 1. --Sanpling stations and subareas of the 1975 baseline
survey, with approximte |ocations of oil |ease
areas (from Pereya et al. 1976).
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Figure 2. --Sanpling stations and stratification of the 1979
expanded triennial survey (from Bakkala and
Wakabayashi 1985).



grid block within the baseline survey area, resulting in a base sanpling
density of approxinately one station per 400 nni? (1,372 knf). A total of 355
standard survey stations were sanpled in 1984, with tw vessels fishing
alternate north/south rows of the station grid, and proceeding from Bristol
Bay westward to the shelf break (Fig. 3). This alternate-row fishing pattern
is used to facilitate fishing power conparsons between the two vessels.

The survey region was divided into seven subareas for analysis and
reporting of biomass and population statistics; These subareas essentially
follow the stratification established in the 1975 baseline survey. Addition-
ally, sanpling intensity was doubled in the vicinities of the Pribilof and
St. Matthew Islands in order to increase coverage of blue king crab

(Paralithodes platypus) stocks in these areas. Cal cul ati ons were perfornmed

separately for the | ow and high density sections of each subarea, giving a
total of 15 geographical strata for analytical purposes. Due to the

hi gh-density sanpling regions and the irregular boundaries of the survey area,
sanpling density varied anmong subareas, ranging from 1,142 knf per station in

subarea 5 to 1,413 knf per station in subarea 3N (Table 1).

Vessel s and Fishing Gear

The 1984 survey was conducted aboard the 38.7 m NOAA research vessel
Chapman and the 30.5 mtraw er A aska, chartered from the University of
Washington (Table 2). Identical 83/112 eastern stern traws, equipped with
doubl e 30 fathom dandylines and 24-inch footrope chain extensions to inprove
the net's ability to tend bottom, were used by each vessel (Table 3). Net
mensuration studies conducted on this gear during the 1983 survey gave a nean
path width of 16.54 mon the Chapman, and 16.41 mon the Alaska. A nean

vertical opening of 2.3 m was observed for both vessels.
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Figure 3. --Sampling stations included in the 1984 survey analysis. Solid |ines
indicate subarea boundaries; the two regions bounded by dashed Iines
were sanpl ed at high density for increased coverage of blue King
crab (Paralithodes platypus) stocks.




Table 1.--Size of subareas used during the 1984 bottom traw survey and
sanpling densities by subarea (see also Fig. 1).

Area Proportion Sampling density

Subarea (km2) of total area No. Stns. kmz/stn.
1 78,717 0.169 57 1,381
2 60,882 ‘ 0.131 44 1,384
3N 48,027 ‘ 0.103 34 1,413
3s 80,941 . . 0.174 67 1,208
4N 91,704 0.197 74 1,239
4s 81,526 0.175 59 1,382
5 22,850 0.049 ‘ 20 1,142

Total 464,647 1.000 355 1,309

Survey Area




Table 2.--Vessels participating in the 1984 bottom traw survey

Overall ‘ Gross | Shaft Survey Period
Vessel Length (m) Tonnage 'Horsepower Start Finish
Chapman 38.7 427 1,250 5 June 27 August
Alaska 30.5 219 600 5 June 12 August

Tabl e 3.--Characteristics and di nensions of the 83-112 eastern ste}n traw
used during the 1984 survey.

Characteristics ’ Dimensions
Mean path width ‘ 16.5 m (Chapman)
16.4 m (Alaska)
Verﬁical opening 2.3 m
Headrope length 25.3 m
Footrope length 34.1 m

s

Mesh size

Wwing and body 102 mm
Belly and codend ‘ 89 mm
Codend liner 38 mm

Accessory gear

Door width 1.8 m

Door length 2.7 m
Dandyline length . 54.9 m

Chain extension 61 cm




Col l ection and Processing of Sanples

Sanmpling procedures used in RACE eastern Bering Sea assessnent surveys
are described in detail by Wkabayashi et al. (1985). A brief sumary will
be given here.

Catches of less than approximately 2,500 Ibs. (1,150 kg) were entirely
processed; larger catches were weighed with a dynanmonmeter and a subsanmple to
be processed was taken from one side of the net--left or right as the net
appears while fishing--in order to avoid any bias in the subsanple that m ght
result from vertical stratification of species within the codend (Hughes,

1976) . Paci fic halibut (H ppoglossus stenolepis) and crab species of the

genera Paralithodes (red and blue king crabs), Chionocetes (Tanner crabs),

and Erinmacrus (hair crabs) were sampled at a rate of 100% regardless of

total catch size. The economically inportant fish and invertebrates in the
catch (or subsanple) were sorted to the species level in npst cases. However ,
two Atheresthes species, A stomas (arrowmooth flounder) and A evernanni
(Kanthatka flounder) were grouped as "arrowtooth flounder” due to the
difficulty of differentiating these species in the field. Simlarly, two

species of Hippoglossoides, H  elassodon (flathead sole) and H. robustus

(Bering flounder) were grouped as "flathead sole.”" Mnor species of fish and
invertebrates were sorted to the | owest taxonomic |evel practicable within
time constraints of the survey. The catch of each species was entirely
wei ghed and enunerated either by a conplete count or by counting a weighed
subsanple. Wi ghts and nunbers of individuals froma subsanpled catch were
t hen expanded to the total catch.

Sex and size conposition were determined for all comercially inportant
species captured in significant nunbers (100 or nore fish) each haul (Table

4). For commercial species present. in large nunbers, random subsanples of



Table 4.--Nunbers of fish measured and age structures collected during the
1984 eastern Bering Sea groundfish survey.

Number Number of age
Species measured structures collected
Walleye pollock 40,530 1,695
Yellowfin sole . 38,385 820
Rock sole 22,261 462
Flathead sole 17,735 ' 573
Alaska plaice 14,448 455
Pacific cod ‘ 13,733 689
Arrowtooth flounder 7,510 355
Pacific halibut 1,591 -
Greenland turbot ‘ 536 ' 263
Pacific herring 296 | 302
Northern rockfish 117 -
Rex sole 96 --
‘Sablefish 53 -
Arctic cod ‘ | 51 -

Total 157,342 | 5,614
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approxi mately 200 individuals (300 in the case of pollock) were sexed and
measured (to the nearest centimeter) fromthe tip of the snout to the end of
the md-caudal fin rays

Age-structure sanples, stratified by sex and length, were collected in
both the northwestern and southeastern divisions of the survey area (Table

4), Dorsal fin rays were taken from Pacific cod (Gadus macrocephal us) for

age deternmination, and scale scrapes from Pacific herring (O upea harengus

pal lasi); otoliths were used for age determination in all other species. Ten
structures per sex/centimeter interval were collected frompollock and yellowfin

sole (Pleuronectes aspera); five structures per sex/centineter interval were

taken from all other najor species
Tenperature profiles of the water columm were obtained at each station
by means of an expendabl e bat hyt her nograph (XBT) or conductivity-salinity-

tenmperature-depth (CSTD) instrunent cast

Data Anal ysis

The procedures used in analysis of RACE Bering Sea survey data will be
described briefly. For a detailed description, the reader is referred to
Wakabayashi et al. (1985)

Rel ative fishing powers of the two vessels were deternmined for each
speci es by conparing the catch per unit effort values (CPUE, in kil ograns per
hectare traw ed) obtained by each vessel in sanpling an equal nunber of
stations over the same general region of the survey area. Al hauls on the
standard survey grid that could be matched with a correspondi ng haul by the
other vessel in an adjacent row were used in fishing power analysis, with the
stipulation that pairs of hauls in which the bottomtenperature recorded by
one or both vessels was |less than or equal to OC were excluded due to differ-

ences expected in the distributions of groundfish across the zero-degree
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isotherm The need for a fishing power correction factor was assessed for
each species by determning whether the distributions of CPUE val ues obtai ned
by the two vessels were statistically equivalent, based on a nethod descri bed
by Ceisser and Eddy (1979). In this procedure, a "discrepancy” statistic, D,
is calculated for the CPUE values, first under the assunption that the CPUE
distributions for the two vessels are indistinguishable (D), and second
under the assunption of distinct distributions (D). If D, exceeded D, for a
given species, the CPUE distributions obtained by the two vessels were consi-
dered statistically different. The vessel with the higher catch rate for
t hat species was then assigned a fishing power of 1.0, and catch weights and
nunbers taken by the less efficient vessel were nmultiplied by a correction
factor equal to the ratio of the CPUE value of the nore efficient vessel to
the CPUE value of the less efficient vessel

Rel ative catch rates of each species, by subarea and for the overal
survey area, were calculated as the nmean CPUE in kilograns per hectare
Catch rates for each stratum were weighted by the stratum area and sumred
over strata to calculate the nean CPUE for each of the subareas and for the
overal |l survey area. Standing stock (biomass) estimates were obtained for
each stratum by nultiplying the stratum mean CPUE by the stratum area.
Stratum values were then summed to give biomass estimtes for each subarea
and for the total area. Population estinates were derived in an anal ogous
manner, expandi ng nean nunber per hectare to obtain stratum estinates and
summing stratum estinmates to give subarea and total population estinates

In estimating the length distributions of populations of principal
species, relative length-frequency data obtained at each station were first
expanded to give the nunmber of fish (per hectare trawmed) falling within each

sex/centinmeter interval at that station. These val ues were then summed over
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all stations within the stratumfor which length data was obtained, giving
the estimated relative length frequency of the stratum population. These
relative frequencies in turn were applied to the total stratum popul ation
estimate to obtain estimtes of the nunmbers of fish in each size category in
that stratum Finally, stratum estimtes were sunmed to give the estimated
size conposition of populations by subarea and for the overall survey area.
Age conposition was estimated by apportioning the conputed popul ation I ength
distribution ambng ages according to age/length keys derived from the strati-

fied sanples of age-structures.

RESULTS

Station and Catch Data
The unadjusted catch weights (kg) of each species are listed by vessel,
and haul nunber, along with the date, l|ocation, depth, duration, and distance

of each tow, in Appendix A

Environnental Conditions

Sea surface tenperatures recorded during the 1984 survey ranged from
1.6°Cto 10.1°C. Surface tenperatures tended to increase from east to west
across the shelf (Fig. 4), probably reflecting the warmng of the surface
wat er during the sumrer as the vessels proceeded fromeast to west during
the survey. Bottom tenperatures ranged from -1.8°C to 9.6°C.  The warnest
bottom t enperatures (above 6°C) were observed in shallow waters near the
Al aska coastline (Fig. 5. Bottom water over nost of the shelf fell within
a range of fromOCto 4°C, although a cold bottom water mass |ess than OC
was observed extending south and east fromthe vicinity of St. Mtthew Island.
Conpari son of annual mean bottomtenperatures observed in a region of the

sout heastern Bering Sea that has been sampled consistently since 1972 (Fig. 6)
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Figure 4. --Distribution of surface water tenperatures observed during the
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indicates the variability of summer tenperature conditions of near-bottom
waters on the eastern Bering Sea shelf (Fig. 7). Mean bottom tenperatures
observed for this area during annual summer surveys have ranged from1.2°C
to 4.8°C, in 1984, a nean of 3.1°C was observed, a value at approximately the

m ddl e of this range

Rel ative Fishing Powers of the Participating Vessels

In prelinminary analysis of the 1984 data, unusually large differences in
the estimated fishing powers of the two vessels were obtained for a nunber of
groundfish species. The observed differences were believed to result froma
tendency of these species to avoid the cold bottom water nass extending
southeast from St. Matthew Island, rather than to reflect true differences
in vessel fishing power. Al pairs of tows in which one or both of the
vessel s encountered bottomtenperatures of OC or less were therefore
excluded from final fishing power analysis for 1984. A total of 244 tows,
122 for each vessel, were used for statistical conparison of nean catch
rates and in calculations of relative fishing power (Fig. 8).

Conparison of "discrepancy" statistics (Geisser and Eddy 1979) indicated
that the Al aska was significantly nore efficient at capturing yellowlin sole

rock sole (Pleuronectes bilineata), flathead sole (including Bering flounder),

poachers (all species conbined), and shrinps (all species conbined) than was
the Chapnman. Fishing power correction coefficients were therefore applied to
catches of these species by the Chapman in order to standardize themto the

hi gher catch rates obtained by the Al aska (Table 5). The Chapman captured

sabl efi sh (Anapl opona finbria) at a nuch higher rate than did the Al aska

however, no correction factor was applied because sabl efi sh were encountered
in very few tows, and the sanple size was considered insufficient for a valid

conmpari son of fishing power.
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Table 5.--Conparison of
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mean catch rates of mmjor species and species groups

taken by the Chaprman and Al aska using the alternate row fishing
method to nmeasure relative fishing powers between vessels.?

Mean catch rates : Ratio of catch rates

Shrimp (total)

(kg/ha)

Species Chapman Alaska - Chapman/Alaska
Walleye pollock 93.23 80.25 ‘ : o 1.16
" Pacific cod 19.36 16.70 ] 1.16
Sablefish " 0.35 0.01 , 29.61
Pacific ocean perch <0.01 -- -=
Pacific herring 0.18 0.25 : 0.71
Yellowfin sole 73.70 93.68 0.790
Rock sole 18.23 27.95 : 0.65°
Flathead sole€ 5.39 7.27 0.74b
Alaska plaice 15.47 17.20 0.90
Greenland turbot 0.09 - 0.07 1.26
Arrowtooth flounder® 4.85 0 3.39 ‘ ‘ 1.43
Pacific halibut - 2.36 2.37 ' 0.99
Other flounders '0.74 1.13 : '0.65
Smelts 0.28 0.21 1.34
Sculpins 4.44 4.37 1.02
Snailfishes 0.01 - <0.01 ‘ 2.81
Poachers 0.11 0.25 0.43b
Eelpouts 0.23 0.19 . 1.23
Skates 3.85 " 4.84 ' 0.80
Other fish 0.04 0.04 " 1.06

" 0.01 0.02 : 0.31b

%Conpari sons based on 122 stations sanpled by each vessel in alternate rows.

bAnal ysis of Geisser and Eddy (1979) "discrepancy" statistics indicated
that CPUE value. distributions for the two vessels were not statistically

equi val ent (D;>D,).

Fi shing power correction factors were applied to

standardi ze the Chapman catch rate to that of the Al aska.

“Flathead sole" includes Bering flounder; "Arrowtooth flounder" includes

Kanchat ka fl ounder.
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Overall Abundance of Major Fish and Invertebrate G oups
and Distribution of Fish Goups

A total of 82 species of fish, representing 20 families, were encountered
during the 1984 survey (Table 6). The estimated abundances of major fish and
invertebrate taxa are summarized by subarea in Tables 7 and 8. A biomass of
14.2 nillion nmetric tons (t) was estimated for the total survey area; fish
species accounted for 84% (11.8 nillion t) of the total bionmass and inverte-
brates made up 16% (2.3 nillion t). Fish species in tw fanilies--CGadidae
(cods) and Pleuronectidae (flatfishes)--constituted 96% of the total estimated
fish biomass. Total gadid bionmass was estimated at 5.6 milliont, 4.6 mllion
t of which consisted of pollock. Total pleuronectid biomass was estimted to
be 5.7 million t, primarily yellowfin sole. Gab species accounted for 34%
of the estimated invertebrate biomass, asteriod starfish for 27% and snails
for 18% Distributions of total fish and major fish famlies (cods, flounders,
scul pins, skates, eelpouts, snelts, poachers, and snailfish) are illustrated
in Figures 9-17. The greatest concentrations of total demersal fish biomass
(400-2000 kg/ha) were located in Bristol Bay, along the north side of the
Al aska Peninsula, and in scattered dense patches along the outer shelf (>100 m
depth) (Fig. 9). This distribution largely reflects the abundance patterns
of cods, which were distributed primarily along the outer shelf and north of
the Alaska Peninsula in concentrations of up to 2,000 kg/ha (Fig. 10) and of
flatfish, which were abundant throughout the inner (<50 m depth) and mddle
shel f (50-100 m depth) regions with concentrations of 200-900 kg/ha found in.

Bristol Bay and the niddle shelf (Fig. 11).
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Table 6.--List of fish species taken during the 1984 bottom traw survey.

Family and species? ~ Common Name
Rajidae

Unidentified Rajidae ' Skate

Bathyraja abyssicolab Deepsea skate

Bathyraja aleuticaP Aleutian skate

Bathyraja interrggtab Bering skate

Bathyraja EE;mifef;b Alaska skate

Raja binoculata : Big skate

Raja stellulata ‘Starry skate
Clupeidae

Clupea Eé;lasiib ' Pacific herring
Salmonidae

Oncorhynchus keta ' Chum salmon
Osmeridae

Osmerus mordax Rainbow smelt

Mallotus villosus Capelin

Thaleichthys pacificus ~ Eulachon
Gadidae

Boreogadus saida Arctic cod

Eleginus gracilis Saffron cod

Gadus macrocephalus Pacific cod

Theragra chalcogramma Walleye pollock
Zoarcidae

Lycodes brevipes ‘ Shortfin eelpbut

Lycodes palearis Wattled eelpout

Lycodes raridens® Marbled eelpout

Lycodes turneri Polar eelpout
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Table 6.--Continued

Family and species Common Name

Scorpaenidae

Sebastes sp.
Sebastes alutus
Sebastes polyspinis
Sebastes variegatus

Hexagrammidae

Unidentified Hexagrammidae
Hexagrammos decagrammus
Hexagrammos stelleri

Pleurogrammus monopterygius

Anoplopomatidae

Anoplopoma fimbria

Cottidae

Unidentified Cottidae
Dasycottus setiger
Gymnocanthus sp.
Gymnocanthus galeatus
Gymnocanthus pistilliger
Gymnocanthus tricuspis
Hemilepidotus jordani

- Hemitripterus bolini
Icelus sp.

Icelus spatula

Icelus spiniger
Leptocottus armatus
Malacocottus kincaidi
Melletes papilio
Myoxocephalus sp.
Myoxocephalus jaok

d

Myoxocephalus pélyacanthocephalus

Myoxocephalus verrucosus9
Triglops sp.

Triglops forficata
Triglops pingeli

Triglops scepticus

Rockfish unidentified
Pacific ocean perch

. Northern rockfish

Harlequin rockfish

Greenling

Kelp greenling
Whitespotted greenling
Atka mackerel

Sablefish

Sculpin

Spinyhead sculpin
Sculpin unidentified
Armorhead sculpin
Threaded sculpin
Arctic staghorn sculpin
Yellow Irish lord
Bigmouth sculpin
Sculpin unidentified
Spatulate sculpin
Thorny sculpin
Pacific staghorn sculpin
Blackfin sculpin
Butterfly sculpin
Sculpin unidentified
Plain sculpin

Great sculpin

Warty sculpin
Sculpin unidentified
Scissortail sculpin
Ribbed sculpin-
Spectacled sculpin
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Table 6. --Continued.

Family and species Common Name

Agonidae

Unidentified Agonidae
Acipeﬁserinus

Anoplagonus inermis
Aspidophoroides bartoni
Bathyagonus alascanus
Bathyagonus infraspinatus
"Occella dodecaedron
Occella verrucosa
Pallasina barbata
Sarritor frenatus

Cyclopteridae

Unidentified Cyclopteridae
Aptocyclus ventricosus
Careproctus rastrinusd
Careproctus scottaeC®
Eumicrotremus orbis
Liparis sp.

Liparis dennyi

Liparis gibbusP

Trichodontidae

Trichodon trichodon

Bathymasteridae

Bathymaster signatus

Anarhichadidae.

Anarhichas orientalis
Anarrhichthys ocellatus

Stichaeidae

Lumpenus maculatusP

Lumpenus sagitta
Stichaeus punctatus

‘Poacher

Sturgeon poacher
Smooth alligatorfish
Aleutian alligatorfish
Gray starsnout
Spinycheek starsnout
Bering poacher

Warty poacher

Tubenose poacher
Sawback poacher

Snailfish

Smooth lumpsucker

Salmon snailfish

Scott's snailfish
Pacific spiny lumpsucker
Snailfish unidentified
Marbled snailfish

Dusky snailfish

Pacific sandfish

Searcher

Bering wolffish
Wolf-eel

Daubed shanny
Snake prickleback
Arctic shanny
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Table 6.--Continued

Famiiy and Species

Common Name

Zaproridae

Zaprora silenus

Ammodytidae

Ammodytes hexapterus

Bothidae

Citharicthys sordidus

Pleuronectidae

" Atheresthes evermanni
Atheresthes stomias
Errex zachirusc
Hippoglossoides robustus
Hippoglossoides elassodon
Hippoglossus stenolepis
Platichthys stellatus
Pleuronectes aspera®
Pleuronectes bilineata®
Pleuronectes isolepis®
Pleuronectes proboscidea®
Pleuronectes quadrituberculatus
Pleuronectes sakhalinensis®
Reinhardtius hippoglossoides®

Prowfish

Pacific sand lance

Pacific sanddab

Kamchatka flounder
Arrowtooth flounder
Rex sole

Bering flounder
Flathead sole
Pacific halibut
Starry flounder
Yellowfin sole
Rock sole

Butter sole
Longhead dab
Alaska plaice
Sakhalin sole
Greenland turbot

®Nomencl ature from Robins (1980) unless otherw se noted.

®Norencl ature from Eschreyer, Herald and Hamman (1983).

“Norencl ature from Kessl er (1985).

‘Nonencl at ur e from Quast and Hall (1972).

®Nonencl ature from Sakanmoto (1984).
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Table 7.--Sunmmary of apparent biomasses of mgjor fish species and fish groups
taken during the 1984 bottom traw survey.

Estimated bicmass

,843,485 + 1,043,326

(with 95% confidence Proportion Estimated biomass by subarea (t)
Taxon interval) for total of total
survey area (t)2 biomassP 1 2 3N 3s 4N 48 5

Gadidae (cods)

Walleye pollock 4,585,324 + 904,300 0.324 1,013,613 1,154,448 836,205 1,292,998 79,070 201,382 7,608

Pacific cod 999,588 + 126,795 0.07% 224,503 79,578 187,107 265,921 127,012 109,514 5,954

Other cods 2,200 #+ 1,575 <0.001 0 0 0 0’ 1,519 440 241

Total cods 5,587,112 + 940,890 0.394 1,238,116 1,234,025 1,023,312 1,558,918 207,601 311,336 13,802
Pleuronectidae (flatfishes)

Yellowfin sole 3,365,281 + 393,932 0.238 1,045,447 97,972 144 88,087 924,944 1,198,763 9,924

Rock sole 967,279 * 171,496 0.068 583,894 65,530 1,837 104,125 51,512 159,967 414

Flathead sole 340,865 + 59,962 0.024 61,816 120,398 55,333 65,338 11,754 21,632 4,595

Alaska plaice 726,846 * 195, 201 0.051 72,394 18,466 445 53,465 384,804 163,199 34,073

Arrowtooth flounder 182,877 + 44,276 0.013 1,798 110,398 18,249 50,528 22 1,882 ¢

' Greenland turbot 17,901 + 4,717 0.001 0 892 13,126 3,645 160 12 66

Pacific halibut 90,006 + 20,804 0.006 31,917 20,741 3,465 21,642 4,912 7,245 84

Other flatfish 52,122 + 13,710 0.004 20,134 - 10,817 25 3,190 5,887 11,940 129
Total flatfish 5,743,178 + 530,046 0.405 1,817,399 445,214 92,621 390,022 1,383,295 1,564,640 49,286
Anoplopomatidae 9,226 + 6,892 0.001 16 5,900 0 3,310 0 0 0

(sablefish)
Clupeidae 15,795 + 12,457 0.001 10,422 600 87 600 2,208 908 971

(Pacific herring) :
Cottidae (sculpins) 236,997 + 56,525 0.017 14,376 24,773 4,756 . 46,976 58,172 24,565 63,373
Zoarcidae (eelpouts) 30,880 + 11,298 0.002 573 2,189 4,003 8,379 . 12,682 439 2,616
Osmeridae (smelts) 9,960 :' 5,255 0.001 328 7,252 0 9 ‘ 1,054 868 450
Agonidae (poachers) 9,287 + 2,270 0.001 2,563 673 13 867 J,888 1,272 4
Scorpaenidae (rockfish) .

Pacific ocean perch 4+ 9 <0.001 0 4 0 0 0 ¢ 0

Other rockfish 3,035 + 6,077 <0.001 0 3,016 0 18 0 1] a
Total rockfish 3,039 + . 6,086 <0.001 0 3,021 0 18 0 4] 0
Cyclopteridae (snailfish} 712 + 400 <0.001 4 7 10.4 149 145 53 250
Rajidae (skates)‘ 187,721 l 29,369 0.013 16,069 65,456 20,119 59,617 10,004 14,859 1,598
Other fish 9,584 + 6,110 0.001 288 5,560 171 2,613 705 224 24
Total fish 11 0.836 3,100,153 1,794,674 1,145,195 2,071,478 1,680,453 1,219,161 132,374

®Roundi ng accounts for minor discrepancies between suns of subareas and total survey area, and between sums of taxononic

subgroups and naj or groups.

Proportion of total estimated biomass,

bi omass = 14,167,101 t.

fish and invertebrates conbined, for the total survey area. Total estinated
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Table 8.--Summary of apparent biomasses of major invertebrate taxonomc

groups taken during the 1984 bottom traw survey.

Estimated biomass

(with 95% confidence Proportion Estimated biomass by subarea (t)
Taxon interval) for total of total
survey area (t) bicamass 1 2 3N 3s 4N 45 5
Porifera (sponges) 28,276 + ' 14,760 0.002 21,348 2,335 8 1,013 369 628 2,575
Coelenterata 108,955 42,589 0.008 18,898 40,431 1,109 25,400 7,625 14,671 819
(coelenterates)
Mollusca
Gastropoda (snails 408,889 + 67,970 0.029 27,435 33,468 19,189 88,311 109, 585 123,511 7,390
Pelecypoda (bivalves) 3,677 + 1,185 <0.001 439 297 62 192 1,724 864 " 98
Squids 105 + 67 <0.001 0 20 59 26 0 "0 0
Octopuses 2,630 * 2,068 <0.001 0 1,164 807 387 150 0 121
Other mollusks 72 + 15 <0.001 0 6 36 1] 0 0 5
Total mollusks 415,373 + 68,475 0.029 27,874 34,956 20,153 88,917 111,459 124,375 7,615
Crustacea }
Chionocetes Bp. 322,774 + 94,604 0.023 17,499 25,189 24,380 85,966 76,798 49,817 43,125
(Tanner crab)}
Paralithodes sp. 156,790 + 175,144 0.0114 140,819 283 1,377 5,619 1,851 5,306 1,536
(king crab)
Erimacrus isenbeckii 3,741 + 1,252 <0.001 655 512 ] 1,188 656 725 4
(horse hair crab)
Paguridae 286,980 72,467 0.020 21,750 24,042 4,959 29,428 77,852 121,955 6,994
(hermit crab)

Other crab 18,777 # 9,501 0.022 2,937 539 509 441 3,759 6,259 4,333
Total crab 789,063 + 194,064 0.056 183,660 50,565 31,225 122,642 160,915 184,063 55,993
Shrimps 4,147 + 1,566 <0.001 117 119 2,983 380 167 226 155
Other crustaceans 513 + 410 <0.001 8 196 0 27 0 108 10S.

Total crustaceans 793,723 194,057 0.056 183,856 50,879 34,208 123,049 161,082 184, 396 56,253
Echinodermata
Asteroidea 626,023 + 124,372 0.044 199, 362 13,958 44,640 44,473 172,573 142,845 8,172

(starfish) '
Ophiuroidea 137,953 + 71,614 0.010 2,732 43,617 22,195 41,792 14,554 12,448 608

{(brittlestars) R
Echinoidea 10,258 + 7,664 0.001 2,961 5,379 557 1,060 14 84 202

(8ea urching) ‘
Holothuroidea 11,425 " + 9,531 0.001 8,584 2,536 1] 0 0 22 284

(sea cucumbers)

Total echinoderms 785,660 + 142,412 0.055 213,640 65,489 67,393 87,332 187, 141 155,400 9,266
Ascidiacea 182,113 + 82,603 0.013 34,008 1,471 0 3,259 87,123 48,291 7,960
Other invertebrates 9,579 * 11,902 0.001 163 47 6,670 986 302 1,210 201
Total invertebrates 2,323,679 _+_' 288,666 0.164 499,786 195,609 129,541 329,955 555,101 528,971 84,688
®Roundi ng accounts for minor discrepancies between suns of subareas and total survey area, and between sum of taxononic

subgroups and naj or groups.

bProportion of total estimated biomass, fish and invertebrates conbined,

bi omass = 14,167,101 t.

for the total

survey area.

Tot al

estinmat ed
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Figure 9.--Distribution and relative abundance in kg/ha of total fish
during the 1984 survey.
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Figure 10. --Distribution and rel ative abundance in kg/ha of total cods
during the 1984 survey.
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Figure 11 .--Distribution and relative abundance in kg/ha of total flatfish
during the 1984 survey.
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Scul pins, with an estinated bi onass of 237,000 t, were taken in | ow
number s t hroughout the survey area and in concentrations of 15-180 kg/ha in
the vicinities of the Pribilof and St. Matthew Islands (Fig. 12). Skates had
an estimated bi omass of approximately 188,000 t and were nost abundant in the
outer shelf area where they were found in quantities of up to 60 kg/ha (Fig.
13).

O the less abundant fish fanilies, eelpouts (approximtely 31,000 t
total biomass) were sel dom captured at depths | ess than 50 m and were npst
abundant (up to 30 kg/ha) in the north portion of the mddle shelf (Fig. 14).
Clupeids, represented in tram sanples only by Pacific herring, were taken
largely in the Bristol Bay area. (The trawl survey biomass estimte of
15,700 t for this species cannot be considered representative since these fish
are primarily distributed in mdwater.) Smelts (approximately 10,000 t esti-
mat ed bi onass) were taken in small quantities throughout the inner shelf and
in portions of the mddle shelf, with one area of high concentration |ocated
in the outer shelf just north of Uninmak Pass (Fig. 15). Poachers (9,000 t
total estimated bionass) were taken consistently over nost of the survey
area, but never in amounts exceeding 4 kg/ha (Fig. 16). Sablefish, the only
representatives of the famly Anopl opomatidae in the survey area, were
encountered primarily on the outer shelf, with an estimated biomass of 9,000 t.
Snail fishes (total estimated biomass of 700 t) were taken infrequently, in
scattered tows, at a maximumrate of 1.4 kg/ha (Fig. 17).

Sakhal in sole (Pleuronectes sakhalinensis) were found at several stations in

the northern part of the survey area in 1984. This species has not previously
been reported in RACE surveys of the eastern Bering Sea. However, specinmens
may have been encountered in this area in earlier years but msidentified as

butter sole (Pleuronectes isolepis), a species very sinmlar in appearance but

occurring only as far north as the southeastern Bering Sea.
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Figure 12. --Distribution and rel ative abundance in kg/ha of total scul pins
during the 1984 survey.
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Figure 13. --Distribution and rel ative abundance in kg/ha of tota
during the 1984 survey.
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Figure 14.--Distribution and rel ative abundance in kg/ha of total eelpouts
during the 1984 survey.

Q0N

OON

QON

aON

OON

OON



33

64 OON
62 OON
60 OON
58 OON

1984

TOTAL SMELTS P

Catch in kg/ha " : ; . ' d $6 OON
54 OON

180 COW 176 OOW 172 oow 168 00w 164 O0OW 160 QOW 156 00w

Figure 15.--Distribution and rel ative abundance in kg/ha of total snelts
during the 1984 survey.



SO‘m
! =)
\l
-~
4 ‘\_//J‘/
100 m
\) L 62 OON
200 m ,/ L
T “““
60 CON
| | "
|
4 s 58 OON
]
4 -
1984 o
TOTAL POACHERS
Catch in kg/ha S6 OON
R R B R e e e ——————— ———— —— S4 OON
180 0OW 176 00W 172 00W 168 00W 164 00W 160 00W 156 00W

Figure 16. --Distribution and rel ative abundance in kg/ha of total poachers

during the 1984 survey.
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Figure 17. --Distribution and relative abundance in kg/ha of total snailfish
during the 1984 survey.
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Rel ative Abundance of Individual Fish Species

Mean catch rates (CPUE in kg/ha) of the 20 fish species taken in greatest
abundance over the survey area as a whole are listed, in order of relative
abundance, in Table 9. These 20 species accounted for 83% of the total CPUE
(fish and invertebrate) in the survey area. Willeye pollock and yellowfin
sole, with overall mean catch rates of 98.7 kg/ha and 72.4 kg/ha, respectively,
toget her made up 56% of total CPUE

As in previous years (Sanple et al. 1985, Bakkala et al. 1985, Hirschberger
1985), by far the highest total catch rate (457.4 kg/ha) was observed in sub-
area 1--Bristol Bay and the shelf north of the Alaska Peninsula. Catches in
this region were dom nated by yellowfin sole and wal |l eye poll ock, taken in
nearly equal quantities (132.8 and 128.8 kg/ha) (Table 10). These two species,
together with rock sole, captured at a rate of 74.2 kg/ha, and Pacific cod
taken at 28.5 kg/ha, made up 80% of the total catch in this region. The
catch rate observed for yellowfin sole in subarea 1 in 1984 was approxi mately
28% | ower than that seen in 1983 (Hirschberger 1985). Catch rates for al
other nmajor species in this area were very sinmlar to those obtained in 1983

Wl | eye pol |l ock domi nated catches in the outer shelf regions (subareas
2, 3S, and 3N), accounting for 54-66% of the total mean CPUE val ues (Tabl es
11-13). Catch rates for pollock in 1984 were very sinmilar in all three
subareas, ranging from 159.8-189.7 kg/ha, although much higher rates had been
observed in the southern regions of the outer shelf than in the northern area
during the 1983 survey (Hirschberger 1985). Pacific cod ranked second to
pol I ock in abundance in the northern portions of the outer shelf (subareas 3S
and 3N) with catch rates of 32.9 and 39.0 kg/ha. Several species of flounder--
flathead sole, arrowooth flounder, and yellowfin sole--outranked Pacific

cod in the southern outer shelf (subarea 2), declining inabundance to the
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Table 9.--Rank order of abundance of the 20 nopbst abundant species of
fish taken during the 1984 bottomtraw survey, total
survey area. (Total effort = 1,611.9 hectares (ha) traw ed.)

Mean CPUE Proportion of Cumulative

Rank Species (kg/ha)é total CPUED proportion
1 - Walleye pollock 98.70 0.324 0.324
2 Yellowfin sole 72.44 0.238 0.562
3 Pacific cod 21.52 0.071 0.633
4 Rock sole 20.82 0.068 0.701
5 Alaska plaice 15.64 0.051 0.752
6 Flathead sole , 7.34 0.024 0.776
7 Arrowtooth flounder 3.94 0.013 0.789
8 Pacific halibut 1.94 0.006 0.795
9 Skate unidentified 1.92 0.006 0.801
10 Alaska skate 1.88 0.006 0.807
11 Plain sculpin 1.04 0.003 0.810
12 Warty sculpin 1.01 0.003 0.813
13 Butterfly sculpin 0.83 0.003 0.816
14 Longhead dab ' 0.61 0.002 0.818
15 Yellow Irish lord | 0.60 0.062 0.820
16 Bigmouth sculpin _ 0.55 0.002 0.822
17 Sparse toothed lycod 0.46 0.002 0.824
18 Great sculpin | 0.39 0.001 0.825
19 Greenland turbot 0.39 0.001 -~ 0.826
20 - Myoxocephalus sp. 0.38 0.001 0.827

%00% confidence intervals for estimates of mean CPUE are given in
Appendi x B.

“Total CPUE (all fish and invertebrates) = 304.94 kg/ ha.
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Tabl e 10. --Rank order of abundance of the 20 nost abundant species of
fish taken during the 1984 bottom trawl survey, Subarea I.
(Total effort = 264.2 hectares (ha) traw ed.)

Mean CPUE Proportion of Cumulative
Rank Species (kg/ha) total CPUE? proportion
1 Yellowfin sole 132.83 0.290 0.290
2 Walleye pollock 128.78 0.282 0.572
3 Rock sole 74.19 0.162 0.734
4 Pacific cod 28.52 0.062 ‘ 0.796
5 Alaska plaice 9.20 0.020 0.816
6 Flathead sole | 7.85 0.017 0.833
7 Pacific halibut . 4.06 0.009 0.842
8 Longhead dab 1.44 0.003 0.845
9 Pacific herring ‘ 1432 0.003 '0.848
10 Skate unidentified‘ 1.28 0.003 0.851
11 Plain sculpin 1.03 0.002 0.853
12 Starry flounder 0.94 0.002 0.855
13 Alaska ékate | 0.76 0.002 0.857
14 Great sculpin 0.43 0.001 0.858
15 Sturgeon poacher | 0.31 0.001 ‘0.859
16 Gymnocanthus sp. 0.27 0.001 0.860
17 Arrowtooth flounder 0.23 0.001 0.860
18 Butter sole 0.12 <0.001 0.860
19 Yellow Irish lord : 0.08 <0.001 | 0.861
20 Rex sole 0.05 <0.001 . 0.861

®Total CPUE (all fish and invertebrates) = 457.40 kg/ ha.
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Table 11.--Rank order of abundance of the 20 nost abundant species of
fish taken during the 1984 bottom trawl survey, Subarea 2.
(Total effort = 191.8 hectares (ha) traw ed.)

‘ _ Mean CPUE Proportion of Cumulative
Rank Species {kg/ha) total CPUE2 proportion
1 ;Walleye pollock 189.65 0.580 0.580
2 Flathead sole 19.78 0.060 0.640
3 Arrowtooth flounder 18.14 0.055 0.695
4‘ Yellowfin sole 16.09 0.049 0.744
5 Pacific cod 13,07 0.040 0.784
6 Rock sole 10.76 0.033 0.817
7 Skate unidentified 5.31 0.016 | 0.833
8 Alaska skate . 4.38 0.013 ‘ 0.846
9 Pacific halibut 3.41 0.010 0.856
10 Alaska plaice 3.03 ‘0,009 0.865
11 Yellow Irish lord 1.90 0.006 0.871
12 Rex sole ‘ 1.53 0.005 0.876
13 Bigmouth sculpin 1.39 0.004 0.880
14 Eulachon 1.19 0.004 0.884
15 Sablefish | 0.97 0.003 0.887
16 Searcher 0.82 0.003 | 0.890
17 Aleutian skate 0.77 0.002 0.892
18 Northern rockfish 0.49 0.001 0.693
19 Armorhead sculpin 0.41 0.001 0.894
20 Shortfin eelpout 0.30 0.001 0.895

®Total CPUE (all fish and invertebrates) = 326.96 kg/ ha.
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Tabl e 12. --Rank order of abundance of the 20 npbst abundant species of
fish taken during the 1984 bottom traw survey, Subarea 3S
(Total effort = 298.5 hectares (ha) trawed.)

Mean CPUE Propbrtion of Cumulative

Rank Species (kg/ha) total CPUE?2 proportion
1 Walleye pollock  159.76 0.538 0.538
2 pacific cod 32.86 0.111 ~ 10.649
3 Rock sole - 12.87 " 0.043 | 0.692
4 Yellowfin sole 10.88 0.037 0.729
5 Fléthead sole 8.07 | 0.027 0.756
6  Alaska plaice = 6.61 0.022  0.778
7 Arrowtooth flounder 6.24 © 0.021 0.799
8 Skate unidentified 4,15 0.014 ’ - 0.813
9 Pacific halibut ‘ - 2.67 0.009 ) 0.822
10 | Alaska skate 2.64 - 0.009 0.831"
11 Yellow Irish lord 1.78 0.006 | 0.837
12 Bigmouth sculpin 1.56 0.005 0.842
13 Great sculpin . 0.97 | 0.003 0.845
14 Sparse toothed lycod 0.77 0.005 ' 0.848
15 Aleutian skate 0.54 0.002 0.850
16 Greenland turbot ‘ 0.45 0.002 . 0.852
17 Sablefish 0.41 0.001 0.853
18 Armorhead sculpin 0.41 © 0.001 0.854
19 Warty sculpin | 0.40 0.001 0.855

20 Rex sole 0.40 0.001 0.856

“Total CPUE (all fish and invertebrates) = 296.72 kg/ ha.
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Table 13.--Rank order of abundance of the 20 npst abundant species of
fish taken during the 1984 bottom traw survey, Subarea 3N
(Total effort 156.4 hectares (ha) traw ed.)
Mean CPUE Proportion of Cumulative
Rank Species (kg/ha) total CPUE?2 proportion
1 Walleye pollock 174.12 0.656 0.656
é Pacific cod 38.96 5.147 0.803
3 Flathead sole 11.52 10.043 0.846
4 Alaska skate 4.19 0.016 0.862
5 Arrowtooth flounder 3.80 0.014 0.876
6 Greenland turbot 2.73 0.010 0.886
7 Wattled eelpout 0.81 0.003 0.889
8  Pacific halibut 0.72 0.003 0.892
9 Rock sole 0.38 0.001 0.893
10 Butterfly sculpin 0.38 0.001 0.894
11 Warty sculpin 0.25 0.001 0.895
12 Thorny sculpin 0.15 0.001 0.896
13 Bigmouth sculpin 0.13 <0.001 0.897
14 Alaska plaice 0.09 <0.001 0.898
15 Great sculpin 0.04 <0.001 0.898
16 Searcher 0.04 <0.001 0.898
17 Yellowfin sole 0.03 <0.001 0.898
18 Sparse toothed eelpout 0.03 <0.001 6.898
19 Marbled snailfish 0.02 <0.001 0.898
20 Pacific herring 0.02 <0.001 0.898
®Total CPUE (all fish and invertebrates) = 265.42 kg/ ha.
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north. Total CPUE on the outer shelf also declined somewhat to the north,
dropping from 327 kg/ha in subarea 2 to 265 kg/ha in subarea 3N Overal |
CPUE and rank order of species showed little change from the 1983 values for
the three outer shelf regions (Hirschberger 1985).

Catches in the inner and nmiddle shelf regions (subareas 4S and 4N) were
heavily donminated by yellowfin sole, which conprised 41-49% of the total
CPUE, at catch rates of 147 and 101 kg/ha (Tables 14-15). Pollock, Al aska

pl ai ce (Pl euronectes quadritubercul atus), rock sole, and Pacific cod foll owed

yellowfin sole in abundance in the inner shelf area. (subarea 4S), with catch
rates of 13-25 kg/ ha. In the mddle shelf (subarea 4N), pollock and rock
sol e CPUE declined to less than 10 kg/ha while the catch rate of Pacific cod
remai ned nearly constant and that of Alaska plaice doubled to 42 kg/ha.
Total CPUE observed in both subareas was substantially less in 1984 than that
reported for 1983 (H rschberger 1985) a 16% decrease in CPUE in subarea 4S,
and a 25% decrease in subarea 4N

Overall fish abundance was very low in the region surrounding St. Matthew
Island (subarea 5) in 1984. Total CPUE was only 91.5 kg/ha, as conpared with
a value of 288.9 kg/ha obtained in 1983, and no species was captured at rates
in excess of 15 kg/ha mean CPUE (Table 16). This dramatic change reflects
t he near absence of both walleye pollock and Pacific cod fromthis region in
1984. Pollock, taken at a rate of 3.3 kg/ha, had been captured at a rate
of 152 kg/ha in the sane area in 1983. Simlarly, the CPUE for Pacific cod
was only 2.6 kg/ha in this area in 1984, conpared with 37.7 kg/ha in 1983.
Catches in subarea 5 in 1984 were domnated by Alaska plaice, butterfly

scul pin (Melletes papilio), and various species of Moxocephal us scul pins.
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Tabl e 14--Rank order of abundance of the 20 nost abundant species of
fish taken during the 1984 bottom trawl survey, Subarea 4S
(Total effort = 268.8 hectares (ha) traw ed.)

. Mean CPUE Proportion of Cumulative

Rank Species (kg/ha) total CPUE roportion
1 Yellowfin sole 147.06 0.490 0.490
2 Walleye pollock 24.71 0.082 0.572
3 Alaska plaice 20.02 0.067 0.639
4 Rock sole 19.62 0.065 0;704
5 Pacific cod 13.44 0.045 0.749
6 Flathead sole 2.65 0.009 | 0.758
7 Plain sculpin ‘1.90 0.006 0.764
8 Longhead dab : 1.38 0.005 0.769
9 Skate unidentified 1.01 0.003 0.772
10 Pacific halibut 0.89 0.003 0.775
11 Alaska skate 0.81 0.003 0.778
12 Bigmouth sculpin 0.47 0.002 0.780
13 Arrowtooth flounder 0.23 . 0.001 0. 781
14 Great sculpin 0.19 0.001 0.782
15 Sturgeon poacher 0.15 <0.001 0.782
16 Myoxocephalus sp. 0.14 <0.001 0.782
17 Yellow Irish lord 0.12 <0.001 0.782
18 Pacific herring 0.11 <0.001 ‘ 0.782
19 Capelin ‘ ‘ 0.10 <0.001 0.782
20 Armorhead sculpin . 0.09 <0.001 0.783

®Total CPUE (all fish and invertebrates) = 300.34 kg/ ha.
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Table 15.--Rank order of abundance of the 20 npbst abundant species of
fish taken during the 1984 bottom trawl survey, Subarea 4N
(Total effort = 340.7 hectares (ha) traw ed.)

Mean CPUE Proportion of ~Cumulative

Rank Species (kg/ha) total CPUE? proportion
1 vellowfin sole 100.88 ~ 0.414 0.414
2 Alaska plaice . 41.97 | 0.172 0.586
3 pacific cod _ 13.85 0.057 0.643
4 Walleye pollock 8.62 © 0.035 0.678
5 Rock sole  5.62 " 0.023 0.701
6 ' Plain sculpin ‘ 2.56 S 0.0t0 0.1
7 Warty sculpin 2.56 0.010 0.721
'8 Sparse'toothed eelpout 1.36 0.006 >0.727
9 Flathead sole 1.28 0.005 . 0.732
10 | Longhead dab 0.61 0.003 0.735
11 Ala;ka skate 0.59 0.002 C 0.737
12 Pacific halibut © 0.54 0.002 : 0.739
13 Skate unidentified 0.50 0.002 0.741
14 Great sculpin . 0.42 0.002 ] 0.743
15 Sturgeon poacher 0.42 . 0.002 0.745
16 Butterfly sculpin l 0.33 0.001 | 0.746
17 Myoxocephalus sp. 0.25 " 0.001 0.747
18 Pacific herring. , 6.24 - 0.001 0.748
19 Armorhead sculpin | 0.16 0.001 ‘ 0.749

20 Ssaffron cod 0.12 <0.001 0.750

®Total CPUE (all fish and invertebrates) = 243.82 kg/ ha.
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Tabl e 16. --Rank order of abundance of the 20 npbst abundant species of
fish taken during the 1984 bottom traw survey, Subarea 5.
(Total effort = 91.5 (ha) hectares traw ed.)

‘ Mean CPUE Proportion of Cumulative
Rank Species {kg/ha) total CPUE2® proportion
1 Alaska plaice 14.9i 0.157 | 0.157
2 vButterfly sculpin 13.86 0.146 | 0.303
3 Warty sculpin 8.15 0.086 0.389
4 Myoxocephalus sp. : 5.34 0.656 0.445
5 Yellowfin sole 4.34 0.046 0.491
6 Walleye pollock 3.33 " 0.035 | ~ '0.526
7 Pacific cod 2.61 0.027 | 0.553
8 Flathead sole 2.01 0.021 0.574
9 Sparse toothed eelpout 1.12 0.012 0.586

10 Alaska skate 0.44 0.005 _ 0.591
11 Pacific herring 0.42 0.004 ‘ 0.595
12 | Plaiﬁ sculpin 0.35 0.004 0.599
13 Skate unidentified 0.25 0.003 0.602
14 Rock sole 0.18 0.002 0.604
15 Capelin 0.18 0.002 0.606
16 Arctic cod 0.11 0.001 0.607
17 Snailfish unidentified  0.10 0.001 0.608
18 Limanda sakhalinensis O<05 0.001 0.609
19 Pacific halibut 0.04 <0.001 ' 0.609
20 Greenland turbot 0.03 <0.001 0.609

®Total CPUE (all fish and invertebrates) = 95.01 kg/ ha.
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Abundance, Distribution, and Size and Age Conposition of
Princi pal Fish Species

In this section, geographical distribution, biomass and popul ation
estimates, and size canposition are presented for each of the following
econonmically inportant eastern Bering Sea groundfish populations: walleye
pol l ock, Pacific cod, sablefish, yellowfin sole, rock sole, flathead sole

and Bering flounder, Al aska plaice, Geenland turbot (Reinhardtius

hi ppogl assoi des), arrowooth and Kanthatka flounder, and Pacific halibut

Distribution is shown in shaded contour plots of CPUE in kilogranms per hectare
Estimated bionass, population nunber, and nean size (in length and wei ght)

are summarized by stratum and for the entire survey area. Histograns of
relative length canposition for each stratum and for the total survey area

as well as histograms of absolute abundance (in nunber's) by length interva

for the total survey area, are given for all of the above species. Estimated
nunbers by age class are shown for the on-bottom portion of the walleye
pol l ock population; at this witing, age information is unavailable for the
remai ning species.

The rank order of relative abundance of all fish and invertebrates
caught during the 1984 survey is given in Appendix B. Detailed conputer
listings of population and biomass estinates for each species by stratum are
given in Appendix C. Population estimates by sex and size class are found in
Appendi x D. The age-length key used in determning the age canposition of
wal | eye pollock is given in Appendix E, and the estimted pollock population

nunbers by age class are listed in Appendix F.
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Figure 18. --Distribution and rel ative abundance in kg/ha of walleye pollock

during the 1984 survey.
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Table 17. --Abundance estimates and nean size of walleye pollock by subarea and
subareas conbined, 1984 bottom traw survey.

Estimated Proportion Estimated Proportion Mean size per
Mean " apparent of total apparent of total " individual
CPUE? biomass? estimated population? estimated Weight Length
Subarea (kg/ha)  (t) ‘biomass (108) population  (kg) (cm)
1 128,77 1,013,613 0.221 1,268 . 0.167 0.799 47.56
2 189.63 1,154,448  0.252 - 1,770 0.233 0.652 44.53
3N ‘ 174.12 836,205 0.182 1,766 0.233 0.473 38.49
3s 159.75 = 1,292,998 0.282 2,387 - 0.314 0.542 40.75
4N ‘8.62 79,070 0.017 138 0.018 0.573 31.44
4s 24.70 . 201,382 0.044 247 ‘ 0.033 0.815 46.55
5 3.33 7,608 0.002 18 .0.002 0.415 27.19
All
subareas ,
combined? - 98.69 4,585,324 : ' - 7,594 0.604 42.23
95%
confidence 3,681,023- 6,123~
interval 5,489,624 9,066

%ariances of abundance estimates are given in Appendix C 1.

°M nor di screpanci es between suns over subareas and totals may occur due to rounding.
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Table 18.--Estimated popul ation size of walleye pollock age groups by subarea and for all subareas
conmbined (mllions of fish).

Subarea All

Year ) subareas Proportion

Age Class - 1 2 3N 3s 4N ' 4s 5 combined of total

12 -- 21.42 7.34 116.90 104.58 77.90 21.75 11.76 361.67 0.0476

2 1982 6.43 13.66 69. 18 148.02 1.21 2.38 0.14 241.01 0.0317

3 1981 9.13 38.37 184.78 '167.57 0.03 2.63 0.00 402.51 0.0530

4 1980 56.54 186.13 469.72 417.88 0.32 11.84 0.01 1,142.43 0.1504

5 1979 189.66 373.57 337.20 456.52 2.76 - 30.59 0.27 1,390.57 0.1831

6 1978 732.84 992.62 475.89 866.56 - 17.76 110.04 2,24 3,197.95 0.4211

7 1977 176.27 133.70 82.07 167.30 13.74 34.62 1.77 609.47 0.0803

8 1976 42.11 17.93 16.62 33.05 8.99 14.54 0.96 134.20 0.0177

9 1975 19.86 4.40 7.65 14.54 6.52 8.82 0.50 62.30 0.0082

10 1974 6.16 0.78 2.65 - 4.88 3.09 4.1 0.32 21.99 0.0029

11 1973 3.93 0.60 1.73 2.86 2.48 2.93 0.19 14.71 0.0019

122 - 3.68 0.41 1.88 3.04 3.10 2.91 0.16 15.17 0.0020
All ages . - . ’

combinedb 1,268.03 1,769.52 1,766.26 2,386.79 137.90 247.16 18.33 7,593.99 1.0000

®Age "1" includes both 1-year-old fish and all fish smaller than the smallest indivi dual_ i n Fhe
aged sanple. Age 12" includes 12-year-old fish and all fish larger than the Iargest individual
in the aged sanple.

°M nor di screpanci es between suns over subareas and totals nmay occur due to rounding.

0s
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Table 19. -- Abundance estimates and nean size of Pacific cod by subarea and subareas
combi ned, 1984 bottom traw survey.

Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUE? biomass® estimated population® estimated Weight ©Length
Subarea (kg/ha) (t) biomass (106) ‘ population (kxg) (cm)
1 28.52 224,503 0.225 178 0.280 1.263 40.19
2 13.07 79,578 0.080 31 0.049 2,575 54.92
3N 38.96 187,107 0.187 78 0.123 2.398 51.85
35 32.86 265,921 0.266 148 0.233 1.802 46.51
4N 13.85 127,012 0.127 85 0.134 1.491 + 45.32
4S8 13.43 109,514 0.110 109 0.172 1.005 38.51
5 2.61 5,954 0.006 7 0.011 0.865 36.01
All
subareas :
combinedb 21.51 999, 588 635 1.574 44.16
95%
confidence 872,793- 546-
interval . 1,126,384 726

%ariances of abundance estimates are given in Appendix C 2.

"M nor di screpanci es between suns over subareas and totals may occur due to rounding.



54

PACIFIC COD

Outer shelf subareas ‘ Inner shelf subareas
3N 5
HMEAN LENCTH = 51.8 MEAN LENGTH = JG6.0

PERCENT

=N iy o
o 10 20 30 40 SO 60 70 &0 80 100

38 4N

MEAN LENGTH = 46.5 ' MEAN LENGTH = 45.3

PERCENT

Al HliMnn a a HA s
Q 10 20 30 40 S50 60 70 80 30 100 Q 10 20 30 40 SO S0 70 80 90 100

2 48

MEAN LENGTH = 54.8 MEAN LENGTH = J8.5

PERCENT

All subareas combined ‘ 1

HEAN LENGTH » 44.2 ' NEAN LENGTH = 40.2

.
Z 64
4l
=}
a
(e
Q-

24

0 4——atfiat DI g 0 Al cernd ! b

0 10 20 30 40 S50 60 70 B0 90 100 O 10 20 30 40 SO 0 70 8O0 90 (00
_ LENGTH (CM) . LENGTH «(CM)

Figure 23.--Eétinated rel ative size conposition of the Pacific cod
popul ation sanpled during the 1984 survey, by subarea and
for the total survey area (sexes conbined)



55

PACIFIC COD
354

304 il
251

204 i 1

104

Population estimate (millions)

0 10 20 30 40 50 60 70 80 90 100
LENGTH (CM)

Figure 24. --Estimted size conposition of the Pacifc cod popul ation

sanpl ed during the 1984 survey, in mllions of fish
(sexes cabined).



56

64 J0ON
62 0ON
60 OON
S8 OON
1984
SABLEFISH . ¢ 3
Carch in kg/ha . ' o P , . 56 OON
No Catch
<30
:;':5:515: 3.0-7.9
80-199
54 OON
180 QOW 176 00OW 172 00W ‘ 168 00W 164 00W - 160 Q0W ‘ 156 00W
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Table 20.--Abundance estimtes and nmean size of sablefish by subarea and subareas

conbi ned, 1984 bottomtrawl survey.
Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUE? biomass?® estimated population® estimated Weight Length
Subarea {kg/ha) (t) biomass (103) population (kg} {cm)
1 <0.01 16 0.002 29 ' 0.005 0.544  --
2 0.97 5,900 0.639 3,867 0.696 1.526 53.16
3N 0 0 0 0 0 - -
3S 0.41 3,310 0.359 1,661 0.299 1.993  53.92
4N 0 0 0 0 0 - -
4S 0 0 0 0 0 - -
5 0 0 0 0 0 -- -
All"
subareas
combinedP 0.20 9,226 5,557 1.660 53.39
95%
-confidence 2,334~ 1,378~
interval 16,118 9,737

%ariances of abundance estimates are given in Appendix C 3.

°M nor di screpanci es between suns over subareas and totals may occur due to rounding.
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Figure 28.--Distribution and relative abundance in kg/ha of yellowfin
sole during the 1984 survey.
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Tabl e 21 .--Abundance estimtes and nean size of yellowfin sole by subarea and
subareas combined, 1984 bottom traw survey.

Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUE2 biomass? estimated population® estimated Weight Length
Subarea (kg/ha) (t) bicmass (10%) population {kg) (cm)
1 132.81 1,045,448 0.311 4,650 0.307 0.225 26.45
2 +16.09 97,972 0.029 315 0.021 0.311 28.99
3N - 0.03 144 <0.001 <1 | <0.001 0.353 30.98
3s 10.88 88,089 0.026 284 0.019 ’ 0.310 29.07
4N 100.86 924,943 0.275 4,104 ‘ 0.271 0.225 25.83
4s 147.05 1,198,763 0.356 5,761 0.380 0.208 25.56
5 4.34. 9,924 0.003 .30 0.002 0.330 30.83
all
subareas . .
combined®  72.43 3,365,281 : 15,145 0.222 26.06
95%
confidence ’ 2,971,349~ 13,303~

interval © 3,759,213 16,987

ariances of abundance estimtes are given in Appendix C 4.

°M nor di screpanci es between sums over subareas and totals may occur due to rounding.
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Tabl e 22. -- Abundance estimates and nmean size of rock sole by subarea and subareas
conbi ned, 1984 bottom traw survey.

Estimated Proportion Estimated Proportion Mean size per

Mean ‘apparent of total apparent of total individual
CPUE? biomass® estimated population® estimated Weight Length
Subarea  (kg/ha) () biomass (106) population  (kg) (cm)
1 74.18 583,894 0.604 3,230 - 0.574 0.181 24.28
2 10.76 65,530 0.068 259 0.046 0.253 26.08
" 3N 0.38 1,837 1 0.002 5 0.001 0.386 25.40
3s 12.86 104,125 0.108 421 0.075 0.247 25.23
4N 5.62 51,512 0.053 555 0.099 0.093 17.64
4s 19.62 159,967 0.165 1,157 0.205 0.138  20.72
5 0.18 415 <0.001 4 0.001 0.108 17.64
All .
subareas :
combinedP 20.82 967,279 5,630 | 0.172 23.05
95% ‘
confidence 795,783~ 4,529-
interval 1,138,775 6,732

ariances of abundance estimates are given in Appendix C- 5.

b . . .
M nor di screpanci es between suns over subareas and totals may occur due to rounding.
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Figure 34.--Distribution and relative abundance in kg/ha of flathead
sole and Bering flounder during the 1984 survey.
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Tabl e 23.--Abundance estimates and nmean size of flathead sole and Bering flounder by
subarea and subareas combined, 1984 bottom traw survey.

Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUEZ biomass? estimated population® estimated Weight Length
Subarea (kg/ha) (t) biomass (108) population (kg) (cm)
1 7.85 61,815 0.181 260 0.138 0.238 27.80
2 19.78 120,398 0.353 776 0.411 0.155 23.37
3N 11.52 55,333 ‘0.162 179 0.095 0.309 29.34
3s 8.07 65,338 0.192 437 0.232 0.149 23.57
4N 1.28 11,754 0.034 81 0.043 0.145 21.12
4s 2.65 21,632 0.063 131 0.069 0.166 23.78
5 2.01 4,595 0.013 22 0.012 0.208 26.37
aAll
subareas
combined? 7.34 340,865 1,886 0.181 24.56
95%
confidence 282,903~ 1,613-
interval 398,827 2,159

%ariances of abundance estimates are given in Appendix C 6.

°M nor di screpanci es between suns over subareas and totals may occur due to rounding.
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Figure 35. --Estimated relative size conposition of the flathead sole
and Bering flounder population sanpled during the 1984 survey,

by subarea and for the total

survey area (sexes conbined).
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Figure 36. --Estimated size conposition of the flathead sole and Bering

fl ounder popul ation sanpled during the 1984 survey, in
mllions of fish (sexes conbined).
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Figure 37. --Distribution and relative abundance in kg/ha of Al aska
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Tabl e 24.--Abundance estinates and nean size of Alaska plaice by subarea and
subareas conbined, 1984 bottom trawl survey.

Estimated Proportion Estimated Proportion Mean size per

Mean apparent of total apparent of total individual
CPUE? biomass® estimated population? estimated Weight Length
Subarea (kg/ha) (t) biomass (10%) population (kg) {(cm)
1 9.20 72,395 0.100 128 0.095 0.565 36.30
2 3.03 18,466 0.025 34 0.025 0.544 37eN
3N 0009 445 00001 <1 <00001 1-015 -
3s 6.61 53,465 0.074 63 0.047 0.849 38.04
4N 41.96 384,804 0.529 758 0.563 0.507 33.67
4S 20.02 163,199 0.225 323 0.240 0.505 33.79
5 14.91 34,073 0.047 40 0.030 0.847 39.28
All
subareas
com=
bined® 15.64 726,846 1,347 0.540 34.34
95%
confi- 531,645~ . 996~
dence 922,047 1,699
interval

%ariances of abundance estimates are given in Appendix C 7.

°M nor di screpanci es between suns over subareas and totals may occur due to
r oundi ng.
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Figure 38. --Estimated rel ative size conposition of the Al aska plaice
popul ati on sanpled during the 1984 survey, by subarea and
for the total survey area (sexes conbined)
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Figure 39. --Estimated size conposition of the Al aska plaice popul ation
sanmpl ed during the 1984 survey, in mllions of fish
(sexes conbined).
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Figure 40.--Distribution and relative abundance in kg/ha of Geenland
turbot during the 1984 survey.
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Tabl e 25.--Abundance estimates and nmean size of Geenland turbot by subarea and
subareas conbined, 1984 bottom trawl survey.

Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUE? biomass® estimated population? estimated Weight Length
Subarea (kg/ha) (t) biomass (103) population (kqg) (cm)
1 0 0 0 0 0 - --
2 0.15 892 0.050 191 0.009 4.667 --
3N 2.73 13,126 0.733 17,799 0.801 0.737 42.11
3s 0.45 3,646 0.204 3,867 0.174 0.943 46.78
4N 0.02 160 0.009 216 0.010 0.742 48.25
as <0.01 2. 0.001 32 0.001 0.363 -
5 0.03 66 0.004 116 0.005 0.567 41,25
All
subareas
combinedP 0.39 17,901 22,221 ‘ 0.806 42.98
95%
confidence 13,183- 16,043~
interval 22,619 28,399

%ariances of abundance estimates are given in Appendix C 8.

°M nor di screpanci es between suns over subareas and totals may occur due to rounding.
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Figure 41 .--Estinmated relative size conposition of the Geenland turbot
popul ati on sanpled during the 1984 survey, subarea 3N

(sexes conbined). (Sanple sizes in the renmmining subareas
were insufficient to provide meaningful size-conposition
estimtes. 1
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Figure 42. --Distribution and rel ative abundance in kg/ha of arrowtooth

and Kanthat ka fl ounder

during the 1984 survey.
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Tabl e 26 .--Abundance estinmates and nean size of arrowtooth and Kanthatka fl ounders

by subarea and subareas conbined,

1984 bottom trawl survey.

Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUE2 biomassd estimated population? estimated Weight Length
Subarea (kg/ha) (t) biomass (103) population (kqg) (cm)
1 0.23 1,798 0.010 5,219 0.009 0.345 -
2 18.13 110,398 ‘ 0.604 338,988 0.613 0.326 31.80
3N 3.80 18,249 ©0.100 24,390 0.044 0.748 41.79
3s 6.24 50,529 0.276 174,046 0.315 0.290 30.18
4N <0.01 22 <0.001 493 0.001 0.045 ~--
4s 0.23 1,882 0.010 10,130 - 0.018 0.186 28.24
5 0 0 0 -0 0 -
All
subareas \
combinedP 3.94 182,877 553,265 0.331 31.67
95%
confidence 138,604~ 421,283~
interval 227,157 685,247

ariances of abundance estimates are given in Appendix C 9.

°M nor di screpanci es between suns over subareas and totals nay occur due to rounding.
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Figure 43.--Estimated relative size conposition of the arrowtooth and
Kanthat ka flounder population sanpled during the 1984 swey,
by subarea and for the total survey area (sexes conbined).
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Figure 44. --Estimted size conposition of the arrowtooth and Kanthat ka
fl ounder population sanpled during the 1984 survey, in mllions
of fish (sexes conbined).
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Figure 45 --Distribution and rel ative abundance in kg/ha of Pacific
halibut during the 1984 survey.
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Tabl e 27.--Abundance estimates and nean size of

and subareas conbi ned,

Pacific halibut

1984 bottom traw survey.

by subarea

Estimated Proportion Estimated Proportion Mean size per
Mean apparent  of total apparent of total individual
CPUE® Dbiomass? estimated population® estimated Weight Length
Subarea (kg/ha) (t) biomass (108) population (kg) {cm)
1 4.05 31,918 0.355 13,564 0.401 2,353 55.81
2 3.41 20,741 0.230 5,833 0.172 3.556 63.54
3N 0.72 3,465 0.038 507 0.015 6.835 62.96
38 2.67 21,643 0.240 8,734 0.258 2.478 55.22
AN 0.54 4,912 0.055 2,184 0.064 2.249 56421
45 0.89 7,245 0.080 2,906 0.086 2.493 58.62
5 0.04 84 0.001 136 0.004 0.618 38.77
All
subareas
com-
binedP 1.94 90,008 33,865 2.658 57,30
95%
confi- 69,203~ 26,063-
dence 110,810 41,668
level

%ariances of abundance esti mates

are given in Appendi x C 10.

"M nor di screpanci es between suns over subareas and totals may occur due to

roundi ng.
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Figure 46.--Estimated relative size conposition of the Pacific halibut
popul ati on sanpled during the 1984 survey,
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APPENDI X A

Station and Catch Data, 1984 Eastern Bering Sea Trawl Survey

Appendi x A contains conputer listings of station and catch
data for all successfully conpleted stations used in the analysis
of 1984 Bering Sea survey data. M ssing haul nunbers indicate
unsatisfactory tows (Al aska hauls 64 and 98) or non-station tows
conducted for gear conparison (Chapman hauls 161-188 and 228-251,
Al aska haul s 159-186) or special crab-assessment studies (Al aska
haul s 187-209).

Latitudes and | ongitudes are given in degrees, ninutes, and
tenths of minutes. Gear depths are reported in meters, duration
of towin tenths of hours, and distance fished in nautical
mles. A perfornmance code of 'O indicates a satisfactory tow a
performance code of '1' indicates that the gear was hung up or
ri pped at sone point during the haul, but that the catch was
judged by the field party chief and the |ead fisherman to have been
unaffected. Gear code 37 represents the nodified 83-112 eastern

trawl. Catch weights are given in Kilograms.
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Table A-1.--Stat
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Table A-1. --Station and catch data for the NOAA ship Chapman (cont'd).

HAUL

HONTH/ DAY/ YEAR
LATITUDE STAKT
LONGITUDE START
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Table A-1--Station and catch data for the NOAA ship Chapman (cont'd).

HAUL #
MCNTH/DAY/YEAR
LAYITUDE START
LONGITUDE START
LATITUDE END
LONGITUDE END
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Table A-1.--Station and catch data for the NOAA ship

HAUL 2
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE EAND
LONGITUDE END
LgRAN START
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LORAN END -
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Table A-1.--Station and catch datafor

HAUL ¢
MONTH/ DAY/ YEAR
LATITUDE STArT
LAONGITUDE STARTY
LATITUDE END
LCNGITUDE END
LORAN START
LORAN START
LCRAN END
LORAN END

GEAR DEPTH

DURATICON IN HOURS

DISTANCE FISHED

PZRFORMANCE 7 GEAR

PCOLLOCK

PAC C3D

PAC UC PERCH
OTHER RCKFISH
SABLEF ISH

PAC HERRING
ATKa MACKEREL
SCULPINS
EELPCUTS
GTHER RNDFISA
TOT ROUNDF ISH

YELLOW SOLE
ROCK SOLE
FLATHEAD SOLZ
ALASKA PLAICE
GREENLAND T8Y
ARROWTDITH FL
PAC HALIBUT
JTHER FLTFISA
TCT FLATFISH

SKATES
ToT ELASMOER4

RED KING CRA3
oLUE KING CRA D
TANNER» BAIRDI
TANNER, OPILID
TANNER» HYBRID
OTHER CHAB
SNAILS

SHRINMP
STARFISH

SQUID

CCTCPUS

CTHER INVERTS
TOTAL INVERTS

CTHER

FOTAL CATCH
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Table A-1.--Station and catch data for the NOAA ship Chapman (cont'd).

HAUL 2
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LCNGITUDE END
LORAN START

LORAN START

LORAN END

LCRAN END

CEAR DEPTH
DURATION IN -A0USS
DISTANCE FISHED
PERFORMANCE 7 GEAR

POLLOCK
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PAC OC- PERCH
DTHER RCKFISH
SABLEFISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOUTS
CTHER RNDFISH
TGT RCUNDF IS4

YELLOW SOLE
ROCK SOLE
FLATHEAD SCLZ
ALASKA PLAICE
GREENLAND T8I
ARRQWTOOTH FL
PAC HALIBUT
OTHER FLTFISH
TOT FLATFISH

SKATES
TCT ELASMOERH

RED KING CRA3
BLUE KING CRAp
TANNER, BAIRDI
TANNER, OPILICQ
TANNER, HY3RID
OTHER CRAB
SNAILS

SHRIMP
STARFISH

SQUID

0cTOPUS

OTHER INVERTS
TOTAL INVERTS

UTHER
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Table A-1.--Station and catch data for the NOAA ship Chapman (cont'd).

HAUL ¢ 7% 79 80 21 8> A3 34 3% 85 7 83
MONTH/ DAY/ YEAT 77 1784 77 2784 77 2/34 T/ 2784 T/ 2738% 17 2724 77 3734 7/ 3/84 7/ 3784 - 77 3/78% 7/ 3784
LATITUDE STA:TY 59 19%.2 0 19.56 59 59.56 59 40.3 59 2C.7 %9 0.7 58 4C.4 58 20.7 58 0.3 57 50.2 57 41.1
LCNGITUDE START 157 1€.56 168 40.1 163 39.3 163 37.3 14£8 345 168 %2.5 152 30.3 158 27.2 168 25.0 168 39.5 168 22.7
LATITUDE EAND : ‘59 20.7 50 19.5 59 58.1 59 39.3 59 19.2 58 59.3% 58 39.0 58 19.4 57 59.2 57 49.¢C 57 40.2
LONGITUDE END 167 17.4 168 43.4 168 328.8 158 37.1 158 34.1 1€8 32.2 168 29.5 168 28.2 168 26.2 168 &4l.4 168 24.8
LORAN START 33230.00 327C4.50 32945.90 37163.90 33404.40 3363€.70 33867.70 34081.30 34239.90 34436.20 36459.70
LORAN STARTY 49533230  48677.70 LEB770.90 4BBS5.40 48945.20 49039.20 49133.30 49216.00 49297.19 £94,28,9C 49359.30
LORAN END 33265.00 32710.50 32963.30 33186.50 33421.20 33653.40 33892.30 3409€.70 34306.20 344S52.40 34484.60
LORAN END 43531.40 4859C.90 4E77€.20 43862.20 4B8951.D0) 49045.50 49136.60 49228.00 69309.60 49442.50 &9375.29
GEAR DEPTH : 19 ¢l 22 23 25 26 30 3T 40 40 (]
DURATICN IN 4CURS 0.50 0.50 0.50 0.50 059 C.50 0.50 0.50 0.50 0.50 0.50
DISTANCE FISHED 153 l.52 1.55 -1.53 1.59 1.51 1.5¢ 1.51 145 1.48 1.4)
PERFORMANCE 7 GEAR Q7 371 07 37 07/ 37 0 s 37 0 7 37 o /7 37 0 7 37 0 /7 37 0 7 37 0/ 37 07 37
POLLOCK 14.1 53. 8 71.0 27 .98 2.5 35.6 51.6 5. S 76-9 7.0 272
PAC COD 104.1 100.7 127.2 58.7 78.3 74.8 51.1 7.9 5242 2.9 13.6
PAC 0OC PERCH c.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 n.0 0.0 0.¢C
OTHER RCSF IS4 c.0 1.0 0.7 0.9 0.9 Q.0 C.0 0.0 0.0 7.0 0.0
SABLEF ISH C.0 0.0 C.2 0.0 0.2 2.0 0.0 0.0 0.0 0.0 0.0
PAC HERRING 0.2 0.2 2.2 7.1 10.4 0.5 0.0 0.0 0.0 9.0 0.0
ATKA MACKEREL 0.0 0.0 0.1 049 0.9 0N C.0 c.0 0.0 2.0 0.0
SCLLPINS - z%.1 26.5 32.4 13.5 15.5 Sa7 1.5 o3 12.0 1.1 6.2
EELPOUTS c.0 0.0 .0 0.0 0.9 0.0 0.0 0.2 0.0 n_< 0.0
OTHER RNDF I SH 30.7 0.7 1.0 0.3 0.5 2.3 Cat 0.1 " N.1 9.3 0.3
TOT ROUNCF ISH 174,2 151.9 239.8 110.4 147.5 119.0 104.5 18.5 141.2 11.9 45.3
YELLOW SgLE 498.9 263+ 3 3315.0 327.9 t0C.0 379.3 752.4 222.0 613.7 323.¢€ 270 .1
RCCK SdLg 17.0 5.0 13.3 js.8 76.7 2742 17.5 C.S 4.3 12.7 52.6
FLATHEAD SGL: . C.n 0.0 C.0 0.9 0.2 0.0 0.4 1. € 5.2 8. € 14.1
ALASKA PLAICEL ’ 31.9 246 123.4 119.3 I10.4 200.0 120.7 JR.8 3 4.9 61. 3 52.2
GREENLAND TBT 0.0 0.0 0.0 0.0 0.0 0.0 C.0 0.0 0.0 0.0 0.0
ARROWTOOTH FL c.0 0.0 C.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 C.1
PAC HALIBUTY 26.1 0.0 1.2 1.3 2.5 0.0 .0 2.0 0.0 l.4 5.0
OTHER FLTIFISH 1.2 5.3 3.2 4.4 4.7 2.6 4.0 2.9 0.0 - 0.0 0.0
TOT FLATFISH 577.0 153.2 476,56 495.8 794.5 60%.2 89c.¢ 2678 672.1 &06,7 396.1
SKATES 12.1 o, 0.0 0.9 17.5 0.0 7.3 11.3 0.0 N7 5«4
TOT ELASY03R4 18.1 0.0 0.0 0.0 17.5 0.0 7-3 1 0.0 .7 Seb
RED KING CRA3 C.0 0.7 0.0 0.0 0.9 1.5 - 0.0 0.0 0.0 0.0 2.3
BLUE KING CRA® C.0 0.0 C.n 0.0 0.9 f.C c.0 0-0 0.0 A. & 4.5
TANNER, BATRy I 0.0 0.0 0.0 0.0 0.7 0.n c.0 0.0 0.0 0.0 n.8
TANNCR, DPILIQ 0.0 0.2 7.0 0.0 c.3 nN.3 "5.3 24. 4 0.5 46.€ 14.2
TANKERs HYBRID t.0 0.0 0.0 0.0 0.1 N.0 c.0 1.4 1.7 N7 1.6
CTHER CRAB 1.1 13.9 20.5 10.9 23.3 14.6 55.2 26.0 28.2 25« & 27,6
SNAILS 2.2 5.8 11.4 11.1 28.1 244 46.°7 28.0 1 2.1 15. 4 171.6
SHRINMP c.2 (U | 0.0 0.1 0-9 0.0 0.2 0.0 0.n T.1 0.7
STARFISH 92.9 3.1 142.4 115.72 72.56 117.6 98.0 22.9 14.2 19.¢ 151.1
SZUID c.0 0.0 0.9 0.0 0.2 0.0 .0 0.0 9.0 N<Q 0.0
gcrgpPus 0.0 0.0 .0 0.1 0.2 0.0 0.0 0.0 0.0 N.0 0.0
CTFER INVERTS 2.9 11.9 T4 5«3 10.2 3.7 7.7 16.1 51.7 101 .4 223.5
TGTAL INVEFRTS 105.1 65. 6 181.7 142.6 134.5 177.2 253.2 113.8 187.7 212.7 616.9
CTFER C.0 2.0 C.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL CATCH 37425 - 605.7 8GR, 2 743.8 1094.1 905.3 1200.1 516.3 265.9 638.¢C 1051.7
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able A -1.--Station and catch data for the NOAA ship Chapman (cont'd).

AUL #
ONTH/DAY/ YEAR
ATITUDE STaxT
ONGITUDE START
ATITUDE ENO
_ONGITUDE END
_ORAN START

_CRAN START

_ORAN END

_ORAN END

FEAR DCPTH
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Table A-|.--Station and catch data for the NOAA ship Chapman (cont'd).
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Table A-1--Station and catch data for the NOAA ship Chapman (cont'd).
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Table A-1.--Stati

HALL #
MONTH/ DAY/ YEAR
LATITUDE START
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on and catch data for the NOAA ship
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Table A-1.--Station and catch data for

AUL 2 133
{CNTH/ DAY/ YEAR T/15/84
_ATITUDE START 55 4C.6
_ONCITUDE START 153 11.1
_ATITUDE EXp 55 39.1
_ONGITUDE EN) 163 10.3
_ORAN START 18357.30
_ORAN START 49200,30
_CRAN END 13350.20
_ORAN END 49191.60
"EAR DEPTH 76
JURATION IN AQURS 6.50
JISTANCE FISAED 1.53
ERFQRMANCE / GEAR 0/ 37
CLLOCK 56646
AC COD 220.8
AC OC PERCH €.9
JTHER RCXF ISA 0.0
SABLEF ISH : 91.9
AC HERRING .0
.TKA MACKEREL 0.0
SCULPINS 11.1
ZELPOUTS .1
JTHER RNDF IS4 3.4
ToT ROUNDFISH 791.8

"ELLOY SOLE .0
\CCK SCLE 11.0
"LATHSAD SCLE 63.5
ALASKA PLAICE .0
SREENLAND TBT 0.0
.RRCHTOOTH FL 7C.4
AC HALIBUTY 11.7
ITHER FLTFISH 1.0
TOT FLATFISH 159.6
SKATES 75.4
TOT ELASHO8RA 7s.
{EC KING CRA3 .o
LUE KING CRAB .0
TANNER, BAIRDY! 1.8
TANNER, OPILIO .6
TANNER», HYBRID c.0
JTHER CRAB 4.0
SNAILS .9
SHR IMP c.0
STARFISH 904.3
SeUID .0
iCTOPUS C.0
JTRER INVERTS 18.3
TCTAL INVERTS 937.9
ITHER .0
TOTAL CATCH 1966.7
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the NOAA ship Chapnan (cont'd)
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Table a-1.--Station and catch data for the NOAA ship Chapman {(cont'd).

HAUL # : 144 145 146 147 143 149 159 151 152 153 154

P S B = e R -]

MONTH/ DAY/ YEAR 7723784 7723734 T /23/8% T123784 7724784 7724784 7724734 7724734 77257384 7725764 7725784
LATITUDE START . 59 35.9 59 49%.6 59 50,38 60 10.2 €0 20.7 50 9.8 A0 C.4& 59 501 59 4C.0 S9 290.°% 959 Nab
LONGITUDE S5START 172 34,7 172 S4al 172 39.6 172 59.2 174 6.7 174 25.4 174 0.7 176 1hes 173 52.5 173 50.8 173 45.8
LATITUDC EpD 59 4C.8 59 51.1 €0 0.1 5) 10.3 60 13.5 g0 11.2 59 59.6 59 S51.4 59 39.3 59 19.4 58 59.0
LCNCITUDE EN2 172 32.3 172 54.3 172 22.5 172 56.2 174 g0 174 24,2 173 SP.Ah 174 12.7 173 51.9 173 S57.7 173 45.K
LORAN START 17713.70 33212.3¢9 1765740 17561,60 328371.40 32973.10 J33077.40 1727840 17384450 33494.90 33701.1C
LORAN START 33323.70 49532.00 49460460 49437.00 49492.30 4S5562.60 49S574.90 33178.60 32293.30 49747 .5C 4&3832.70
LORAN END 17721.50 33195.70 17559.20 17572.90 32885.60 32558.90 33087.00 17286.50 17387.5% 33505.70 33714.20
LURAN END 3331450 49524.80  49451.30 49431.60 49500.47 49554.80 49576920 33165.50 33300.80 49752.20 49838.50
GEAR DgPTH 48 46 37 33 52 s7 55 60 ’ 59 52 65
CURATION IN HOURS 0.50 0.50 0.50 0.59 0.59 0.50 0.50 0.50 0.25 0.33 0-30
DISTANCE FISHED «5N 1.51 1.43 1.49 1.54 1.52 1.52 1.51 075 1.0% 1.45
PERFORMANCE / GEAR 07 37 07 37 0/ 37 0 s 37 07 37 0 7 37 0 7 37 0 7 37 o 75 37 07 37 07 37
PCLLUCK 4.1 3.6 0.9 5.3 13.4 1455.2 375.6 8341.13 1329.2 7432.2 22758
PAC COD C.1 1.3 0.1 3.6 0.1 34446 6 Re 0 Q0. € 183.6 127.0 206.0
PAC OC PERCH. 0.0 9.0 0.9 0.0 0.1 0.9 0.0 g.0 0.0 0.0 0.0
OTHER RCKFISH C.0 0.0 .0 0.0 0.1 0.0 0.0 0.0 0.9 2.0 0-

SAULEF ISH c.0 9.0 0.2 0.0 0.0 0.0 c.0 c.0 0.0 0.n 0.

PAC HERRING 0.1 Q.0 0.0 - 0.0 0.0 0.0 0.2 C-0 0.0 0.0 0.

ATKA MACKEREL [P 0.0 0.0 0.0 0.0 0.0 ¢.0 ¢.0 0.0 0.¢ 0.

SCULPINS 6.9 12.1 238.6 ' 572.3 34-9 1n.9 12€.6 0.0 1.1 1F.2 - 2a

EELPOUTS 7.8 19.7 4«3 1.9 4.3 a.0 B.6 c.0 3.3 Te S 2.

CTHER RNDF ISH 1.1 5.2 0.7 1.3 Pal 0.9 C.0 g.0 0.2 n.o 9.

-TOT ROUNDFISH 1€.1 44.0 245.1 6c.4 61.3 1251.6 579.0 n74l.8 1517.9 R9t.§ 2438,

YELLOW- SOLLC 79.3 g8.n 91.2 42.4 0.0 1.5 1.8 0.0 0.0 4.4 2.9
RCCK SCLE 0.7 N5 0.9 0.2 C.1 10.4 0.9 13,2 2.0 27.2 1.5
FLATHEAD SCL:Z 17.6 15.0 1.2 9.0 S92 £5.5 54.9 1.2 0.5 12.72 0.0
ALASKA PLAICE 21.3 51.3 299.8 37.2 0.n 0.0 8.6 1.4 1.2 122.% N.06
GREENLAND T3T c.0 0.0 0.0 0.0 0.9 0.0 0.0 2495 0.6 17.86 16.5
AIRCHTOOTH FL C.0 0.0 (U 0.0 0.2 n.0 0.0 0.0 0.0 0.2 0.0
PAC HALIgUT C.5 n. 2 0.0 0.0 1.3 3.0 1.0 84.2 1.2 2.0 Q.0
GTHER FLTFISA 0.0 ~ 0.2 0.0 9.0 0.1 0.0 Q.0 C.0 0.0 N.0 0.0
JOT FLATFISH 11€.4 ©15%5.7 395.1 79.8 E.5 €. 4 6742 114,86 5.5 152.1 17.9
SKATES 2.5 7.3 1.0 0.9 5.1 T-4 2.9 1€. 4 10.4 20 . & 14.3
TOT ELASMO3RY 2.5 7.3 1.0 n.9 5«1 -4 2.9 16.4 10.4% 27.4 14.1
REDC KING CRA3 C.n 0.0 . 0.0 0.0 0.1 0.0 c. 0 0.0 0.0 0.0 0."
BLUE KING CRASB X.9 l. 7 3.9 23.7 2.5 14.1 3.9 €. 8 S.7 2.3 Q.
TANNER, BAIRDI c.0 0.0 0.0 0.0 0.1 0.9 C.0 0.0 n.n "1 1.4
TANNER, 0PILIQ 3C.5 2241 90.3 1.1 121.3 25.2 20.9 3n.1 14.6 a7.° JR.T
TANNER» HY3RID .0 N.0 C. D n.0 -9 0.0 0.0 0.0 0.0 n.0 0.5
CTHZR CRAB a7 6l.1 106-1 2.0 1.5 0.1 0.4 0.0 0.3 6.8 9.5
SNAILS 67.1 102.8 73.9 10.2 0.1 0.2 2.7 1%.9 29.90 31.3 49.1
SHRIMP c.0 Nal C. N 0.5 0.1 0.2 C.1 0.0 0.1 0.2 0.7
STARFISH 3€.1 14.3 9.0 18.6 0.0 en.s 2.0 1.1 5.6 e.n 2.5
SQUID c.0 0.0 0.0 0.0 0.9 0.0 0.0 c.0 0.0 0.0 0.9
0CI1CPYS s.0 6.4 0.9 0.0 0.9 0.0 0.0 C.0 0.0 N.n 0.0
OTHER INVERTS 0.9 0.9 21.1 7T1.3 0.9 14.8 L.5 0.0 2.2 1.5 27
TCTAL INVERTS 15C.1 229.5 304.2 134.4 125.4 74.8 34.5 65.9 574 132,7 179.8
CTHER c.12 0.9 0.1 0.N 0.0 0.0 C.0 0.0 0.9 0,0 0.0

TOTAL CATCH 287.1 41645 959. & 231.6 198.4 1994.3 583.6 99 38,5 1591.3 1235.1 2630 .9
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Table A-1.--Station and catch data for the NOAA ship Chapman (cont'd).

HAUL &

MCNTH/ DAY/ YEAR
LATITUDE START
LONGITUDE STAPT
LATITUDE END
LONCITUDE €ND
LORAN START

LORAN START

LORAN END

LOKAN END

GEAR DEPTH
DURATION IN AOURS
CISTANCE FISHED
PERFQRMANCE / GEAP

PCLLOCK

pAC cOp

PAC OC PERCH
OTHER RCKFISd
SABLEF ISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOUTS
CTHER RNDF IS4
TCT ROUNDF ISH

YELLOW SOLE
ROCK SJOLE
FLATHEAD SCLE
ALASKA PLAICE
GREENLAND 737
ARROWRTOOTH FL
PAC HALIBUT
CTHER FLYFISA
T0T FLATFISH

SKATES
TOT ELASMO3RA

RED KING CRA3
SLUE KING CRAB
TANKER, BAIRII
TANNER. OPILIC
TANNER» HYZRID
OTHER CRA3
SNATLS

SHRINP
STARFISH

SQUID

gcTaPUS

CTHER INVERTS
TOTAL INYERTS

OTHER

TOTAL CATCH

155
T/725784
58 4C.4

173 40.2
58 39.7

173 40.1.

33902.40
49914.20
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Table A-1.--Station and catch data for the NOAA ship Chapman (cont'd).
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Table A-1---Station and catch data for

HAUL &
MONTH/DAY/YEAR
LATITUDE STARTY
LONCITUDE START
LATITUDE END
LONGITUDE END
LORAN START

LORAN START

LOKAN END

LORAN END

GEAR DEPTH
DURATION IN 4YO0URS
DISTANCE FISHED
PERFORMANCE /7 GEAR

POLLOCK

PAC COD

PAC OC PERCH
OTHER RCKF 154
SAQLEF ISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOQUTS
OTHER RNDF I SH
T0T ROUNDFISH

YELLOW SDLE
ROCK SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENLAND TBT
ARROWTODTH FL
PAC HALIBUT
OTHER FLIFISH
TOT FLATFISH

SKATES
TOT ELASMODBRH

RED KINGg CRA3
BLUE KING CRAB
TANNER, BAIRDI
TANNER», OPILIC
TANNERy HYBRID
OTHER CRAB
SNAJILS

SHRIMP
STARFISH

SGUID

0cTCPUS

OTHER INVERTS
"TCTAL INVERTS

‘OTHER

TOTAL CATCH

205
8714784
58 565

175 44.0
59 0.9
175 44.8
16845.50
49909.49
16842.70
49904.90
75

0.50
1.47

0/ 37

220.9
8%.7

DL )
NORODOOOO®

ANODOMANRNO

W
o

NOoOoSrHAMOA
" 8 & B &b

PO O0OPLLPOOQD

2o
¢ o ¢ 3 8 3 8 9 4 & L)
[= N~

Qe DS ON IO

(=]
[]
<

321.0

NSNQOVYONRNOWODOO

- 206
B/14/784
59 19.8

175 45.5
59 21.2

175 45.5

16853.30

£9838.10

16854.40

£5832.80

76
0.50
1.51
07 37

419.8
112. 5

[AV]
@ NNODIO D
"8 & o8 ¢ ¢ 8 B
MHAO s O000

V)]
w

PO OO ONMRDO
[ ]
DO D P OANDD

[ (e
¢ a0

-~
LN )
n

-
[=]
QO™ IVNOYODWOOQ

N OODO DO SHWIO

[
L

(=]
)
[=]

744.3

207
B/14784%
59 39.4

175 S4.2
59 41.0
175 54.6
16822.00
49770.10
16820.6%
4976450
77

0.50
1.52

o 7 37

. ¢

107

1208.9

the NOAA ship

209
8715/84
59 59.72

175 556.9
60 0.7
175 57.90
15317.20
496 95.70
16817 .40
495689.90
73

0.50
1.50

p 7 37

LI B T B I ]
P = PYIRV. - I R e I ]

NORNOOOAd

104

N
NODOMS OWwO D
R

NOOMWNOVOD

w

Vi
-1
LI )
o Q

o

~n
VOO0 B®PINVONDOO

=)}

-0 OQSNNOIN=O O

-
-~

(=]
L]
Q

1317.7

Chapman (cont'd)

209 210

3/ 15784 B/15/84
60 19.5 €0 39.5
176 2.7 176 12.5
60 21a.1 €0 41.0
176 2.9 176 13.0
16797.10 16760.30
49620.00 45548.80
16796.79 1€758.60
49616.00 49543.30C
68 67

0.50 d.50
1.52 1=4%9

0 /7 37 0 /7 37
1250.7 1032.2
155.4 124.3
0.1 ¢.0

C.0 0.0

0.0 0.0

0.1 0.0

0.0 0.0

0.2 2.4

0.7 3. 4

0.1 0.2
1407.6 11€2.6
0.9 2.0

0.9 N.b6

0.7 1.7

0= 0.0

26.3 13.8

0.3 1.4

0.9 0.0

0.3 0.6

29.5 18,1

0.9 5«9

0.9 5.9

0.2 0.0

0.0 0.0

0.0 0.0
61.1 27.1

Q.0 0.5

4.9 2.8

10.3 12.9

0.7 0.3

22.9 15.3

0.0 0.0

0.0 0.0

6.3 2.0
105.2 60.9
0.0 0.0
1543.73 1247.5

211
B/15/784
60 39.7

176 47.5
60 38.5
176 49.1
16615.60
49578.40
16608.30
49584.30
72

0.50
1.49

07 37

o
[~

-9 OV WO PO

s &

(%] ~n
AN NRNOD O

N
e 0
oo

N
IR

o
Umooooosro0ooo

@®
[ I T
W I OOV NNOWMOODO

=
)
Q

732.54

212
/15784
60 21.1

17¢ &2.4
60 20.0
176 &&.1
16626.10
49645.60
16617.90
49651.20
17

0.50
1.48

0 7 37

271.9
144.0
e.0
c.0
0.0
0.0
0.0
1. ¢
2.3
0.2
519.9

0.0
0.¢%
3
0.0
t1.3
2.0
0.0
0.5
48.3

19.5
19.5

0.0
0.0
C.0
hE.7
Q.0
6.8
§0. %
1. €&
6.7
0.0
C.1
3. 4
125.7

0-0

613.7

213
8716784
60 40.6

178 10.8
60 39.3
178 t12.5
16269.59
69634460
16260.70
49640.10
21

0.50
1.51

0 7 37

254.2
102.4

VOMmMmO OOOD
WO OQOOoOLO

[
o

NN
N O OO0 O

[ ] [, )
-]
N
W

A -]

~N
QO Ay NO O ~I

N
" o2
QFLDWORI,ro

(=]
L]
-

-
-
%

161.3

[=]
)
=

603.1

SN DV W = OO

2t 4

8/ 16784%
6D 390.4
r77 32.4
60 40.6
177 31%2.6
16% 23. 30
49513.6C
16436.90
49507.90
82

0.50
1.52

0 s 37

600. €
139.3

-y
& .
QR OO0 00
¢ a4 2 e a & 9 ¢ & 0 o a P
WNODON QWO O OO UWODDOO

o ~
WO, @D IOD

(Y, V]
[ 3N ]

]

NSOV NIV

N Q0B NOMODD

w

(=]
)
(=}

B23.%

215
3/71678%
60 20.P

177 22.9
60 19.4
177 23.9
16449 90
49674 .50
16443.90
$9680.50
L

0.50
1.52

07 37

359-7
214.5

FODMOIDOO

)
=]

[ ]
SQVOOTPTNODMNO MDD

-
=]

(]
_,NCOSmENAONOSO

INd
N

(-]
B
[=]

8563

MmN NVIOO O OO

LOT



Table A-1--Station and catch data for

HAUL #

MCNTH/ DAY/ YEAR
LATITUGE START
LONGITUDE STAPT
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Table A-1. --Station and catch data for the NOAA ship Chapman (cont'd).

sHAUL ¢ 227
HONTH/DAYZYEAR 3719/78%
LATITUDE STA’Y 58 40.0
LONGITUDE START 176 14.1
_LATITUDE ‘END SE 40.1
‘LCACGITUDE IND 176 11.3
LORAN START 16650.90
LORAN START 49921.07
LORAN END 16676430
LORAN END 49979.30
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OURATIUN IN HOURS 0.5
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PEAFORMANCE 7/ GEAR 07/ 37
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Table A-2.--Station and catch data for

HAUL ¢
MONTH/DAY 7 YEAR
LATITUOE STAT
LCNCITUDE START
LATITUDE END
LONGITUDE ©N)
LORAN sTART

LORAN STAR

LORAN END

LoRAy END
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Table A-2.--Station and catch data for

HAUL 2
MCNTH/DAYZYERR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGITUDE EN)
LORAN START

LORAN START
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Table A-2--Station and catch data

HAUL #
MONTH/CAY/YEAR
LATITUDE START
LONGITUDE STAFRT
LATITUOE END
LONGITUDE EMD)
LORAN START

LORAN STAZT

LOKAN END

LCRAN END

GEAR DEPTH
CURATION IN 4CURS
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Table A-2.--Station and catch data for

HaUL ¢
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LCNGITUDE END
LORAN START

LGRAN START

LORAN END

LORAN END

GEAR DEPTH
DURATION IN AJURS
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PERFORMANCE /7 GEAR
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Table A-2.--Station and catch data for

HAUL »
MCNTH/ DAY/ YEAR
LATITUDE STA!T
LONGITUDE START
LATITUDE END
LONGITQDE END
LORAN START

LORAN START

LCRAN IND

LORAN END

GEAR DEPTH
DURATION IN HQURS
LISTANCE FISHED
PERFOPMANCE 7 GEAR

POLLOCK

PAC COD

PAC OC PERCH
GTHER RCKF IS4
SABLEF ISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPCUTS
OTHER RNDF ISH
TOT ROyYNDFISH

YELLOW SILE
ROCK SOLE
FLATHEAD SCLE
ALASKA PLAICC
GREENLAND T3BT
ARAOWTOOTH FL
PAC HALIBUT
OTHER FLTFISA
TOT FLATFISH

SKATES
TOT ELASMOBRA

RED KING CRA3
BLUE KING (CRAR
TANKER» BAIRDI
TANNER, DPILIOD
TANNERs HYBRILC
CTHER CRAS
SNAILS

SERIHP
STARFISH

SQuID

0CTCPUS

UTHER INVERTS
TOTAL INVERTS

OTHER

TOTAL CATCH

135
7722734
59 29.3
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Al aska (cont'd).
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Table A-2.--Station and catch data for the chartered vessel Alaska (cont'd).

HAUL # 146 147 148 143 159 151 152 ' 153 154 155 156
MONTH/ DAY/ YEAR T/724 784 7724764 7/28/7% 4 7724784 7725/84 7/725784 7725784 7/25764 1725784 T/26784 7726784
LATITUDE "START 66 1.0 59 50.4 59 &40.9 59 30.9 S9 21.5 S9 0.6 53 40.8 59 20.9 €8 1.1 57 4.3 57 20.9
LONGITUDE START 173 17.8 173 34.7 173 13.8 173 29.9 173 10.3 173 S.1 172 59.R 172 56.0 172 51.3 |72 46.5 172 42.9
LATITUDE ENp 59 5%.5 5% 49.0 59 39.4 59 29.4 59 19.9 S8 S9%.1 58 39.4 53 1%.7 57 39.5 57 38.7 57 19.4
LONGITUDE EN) 173 18.1 173 34.7 173 13.2 173 29.3 173 1C0.t 173 S.4 172 59.5 172 55.8 172 51.5 172 45.9 172 »2.1
LORAN START 17593.70  17449.10 175531.00 17495.70 1757%3.39 17645.40 17700.60 17741.30 17779.20 17805.00 17807.7¢
LCAAN START 33082.70 33191.70 33301.50 33401.80 33512.00 32737.10 37946.90 34149.30 34344.00 34530.10 34681.00
LCRAN END 17505.00 17450.90 17555.8% 17459.80 17598.40 1765C.00 17703.10 17742.90 17773.30 17303.57 17310.30
LORAN END 33098.50 332C6.60 33318.00 3I3417.720 33528.797 33752.60 33961.00 34161.90 34357.10 34543.50 34692.90
GEAR DEPTH 41 52 52 57 55 8 62 50 50 66 65
CURATION IN HOURS - 0460 0.590 0.50 0.50 0.5% 0.50 0.50 0.50 0.59 2.50 0,50
DISTANCE FISHED 1.46 1.00 154 1e456 1.57 1.52 1.37 1.29 1.51 1.57 1.57
PERFORMANCE /7 GEA? 0/ 38 07 38 07 319 0 /7 33 0 7 339 0 7 38 07 38 0 7 38 07 38 07 3¢ 07 38
POLLOCK 1.4 669.0 122.0 1832.8 505.3 2129.5 577.2 28n.1 183.9 313.7 11.7
PAC COD c.0 146.3 4.7 S6.7 1284 41.3 200.8 239.9 74.3 83.9 134.3
PAC OC PERCH 0.0 0.0 C. 2 0.0 0.9 0.0 C.90 0.0 0.2 n.n 0.0
OQTHER RCKF IS4 C.0 0.9 Cc.0 ‘0.0 0.9 0.0 0.0 0.0 0.0 n.n 0.6
SABLEF ISA 0.0 0.0 0.0 0.9 0.2 0.0 c.0 c.o 0.0 0.0 0.2
PAC HEKRING .0 0.0 c.9 0.0 9.0 0.7 0.9 c.0 0.0 0.0 0.C
ATKA MACKZREL C.0 0.0 0.0 0.9 0.1 g.0 C.0 C.5S 0.1 0.0 0.0
SCULPINS 47.6 00.3 23.0 16.72 13.4 61.9 72.9 12.0 26.5 g.® 13.3
EZLPOUTS C.4 13.2 5.0 1.5 31.5 3.7 3.2 c. 2 2.9 6.3 0.2
GTHER RNDFISH 1.1 3.2 C.5 2.9 0.2 1.1 Ca3 0.2 0.3 0.? Hel
TAT ROUNDFISH S04 898.6 214.2 1916.9 678.9 2239.7 95%.3 533.¢€ 286.6 413.5 165.19
YELLOW SOLE 34.0 81.7 23.6 25.9 11.3 0.0 3.8 J. € 0.7 0.7 0.0
ROCK SOLE C.5 16.6 1.1 10.13 7.9 1.5 7.0 15.2 147 2.2 6.9
FLATHEAD SCL: 0.0 0.0 0.0 0.0 0.0 00 1.5 26.4 28.1 il.1 1)3.6
ALASKA PLAICE LEL9 32.6 7.5 35.9 f«1 2. b 4.8 44. 9 27.2 12.2 0.0
GREENLAND TBT 0.9 N4 C. 0 3.3 5.9 3.7 .7 €.8 0.0 0.0 2.0
ARKOWTOOTH FL 0.0 0.0 9.0 0.0 0.9 0.0 5.1 15. 6 27.0 "ie6 365
PAC HALIRBUT 0.3 3.3 0.0 7.9 19.3 0.0 0.0 0.0 0.2 17.1 31.5
CTHER FLTFISY 1.0 90.0 €.6 1%.56 €5 1.9 0.0 c.0 0.0 N7 leh
T3T FLATFISH 81.2 229.6 je.8 102.3 5445 9.5 27.9 10s.8 IT.2 . 57.F 140.0
SKATES Se7 3.5 10.0 18.56 42.9 33.5 12,7 55. 19.7 37.¢ 9.1
TCT ELASMOTMH 5.7 3.5 10.0 1a.5 42,9 33.5 12 55. € 19.7 37.¢ 9.1
RED KING CRA3 0.0 0.0 0.0. 0.0 0.1 0.0 C.0 0.0 0.0 g.0 0.0
BLYE KING CRAR 1.4 7.3 2.7 6.4 6.3 0.0 0.0 c.0 0.0 0.0 0.0
TANNERr, BAIRDT (.0 0.0 0.0 0.2 Dab 1.5 0.2 2.7 19.5 17.6 BILP ¢
TANNER, DPILIC 1€.6 12.7 13.2 16.1 11.1 20.7 184 10-0 59.6 26.4 LI |
TANNERs HYQRID C.0 0.0 0.0 0.1 0.7 Ne1l 0.9 0.1 3.9 7.0 0.0
CTHER CRAB 12.9 1.8 1.5 0.7 l.7 12.9 12.1 2.8 19.4% hehk 3.8
SNAILS r.2 9.6 4.7 2h.5 26.1 83.0 278.1 106.0 35.3 25.4 7.7
SHRIMP 0.2 0.3 0.4 D7 0.% N6 O.4 0.2 0.0 0.2 0.2
STARFISH 1.2 0.6 3.4 27«3 19.3 25.1 17.1 79 10.7 Seh 5.9
SOulIp .0 0.0 C.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.n
GCTCPUS 0.0 0.0 0.0 3.0 0.0 0.0 C.0 Ca 1 0.9 N.0 0.2
OTHER INYEARTS 3€.5 4. 8 4.3 3.2 3.6 22.3 9.3 11.2 10.1 1.0 79.1
TCTAL INVERTS 72.9 39.0 3jc.1 79.7 69.7% 1€6.7 342.1 147.2 154.5 83.5 101.0
OTHER c.n 9.0 0.0 0.0 0.1 Q.0 0.0 0.0 . 0.0 0.0
TOTAL CATCH 218.2

1170.7 293.0 2116.5 R4S.4 2447, 4 13380 846.2 55 9%.1 602. 71 £55.9

£CT



Table A-2.--Station and catch data for

HAUL #»
MONTH/CAY/YEAP
LATITUDE START
LONGITUDZ STAR
LATITUDE EAND
LIONGITUDE EN)
LCRAN START
LCRAN START
LORAN END
LORAN END

GEAFR DEPTH
CUKATION IN HQURS
DISTANCE FISAED
PERFORMANCEL 7 GEAR

PCLLOCK
PAC CID

PAC OC PZRCH
OTHER RCKF 1S4
SAYLEF ISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOUTS
BTHER RNDFISH
TOT RGUNDF ISH

YELLOW 3gLE
ROCK SOLE
FLATHEAD SCL:Z
ALASKA PLAICE
GREENLAND TBI
ABFCWTCOTH FL
PAC HALISUT
GTHER FLTFISH
TOT FLATFISH

SKATES
TOT ELASMOERH

RED KIMG CRA3
BLUE KING CRAS
TANNER, BAIRDI
TANNER, OPILIg
TANNER, HYBRID
OTHER CRAS
SNAILS

SHRIMP
STARFI SH

SCUID

pCTOPUS

CTHER INVLRTS
TOTAL INVERTS

OTHER

TOTAL CATCH

157
7/26/84
57 (.6

172 19 1
i c dFTadJd

56 55.1
172 32.9
17723.60
34810.20
17771.70
34818.90
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c.0
1.5
fa1
-1
2.9
0.0
0.0
1.5
4C.1
C.0
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APPENDI X B

Rank Order of Relative Abundance of Fish and Invertebrates
Appendi x B contains a conputer listing of all fish and
i nvertebrate species taken during the 1984 demersal traw survey

in order of relative abundance in kilograns per hectare
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Tabl e Page

B-1. Rank order of relative abundance (kg/ha) of fish
invertebrates . . . . L 127
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Tabl e B-1.-- Rank order

TCTAL TRAMWLS

of relative abundance (kg/ha) of fish and invertebrates.

TOTIL SPECIES 345

SPECIES RAMKEC B8Y MEAN CPLE (XG/HA)

RANK SPECIES

1

2174¢C

1021¢

S 2172¢,

10260
1028¢<
E1742
10130
€ase(
1011¢
71884
€g0é¢
€9322
€302¢C
1012¢C
00400
00471
5808¢
71820
43000
6912¢

€8560
21371

7187¢C

MEAN CPUE
C(XG/HA)

98.6950¢
72.438¢7
21.5151¢
20.8205¢
15.6452¢
11-1453¢
7-.33591
5.8354¢
3.93631
3.71701
3.1505¢
3.1701¢
1.9408°
1.9373¢
1.9242¢
1.0772¢
1.27001

1.7€5612

1.3668¢

1.3516€¢

1.0771°¢
1.04251

0.995¢¢

TOTAL EFFORT

90 PERCENT

«~--CONFICENCE LINITS==-=
5274463 11464547
65.33787 79.52820
19.23928 23.75104
17.74500 23.89504
12.14799 19.14241
9.21150 13.07910
€.30109 8.37285
£.01659 6.65439
3.14654 4.72626
2.87835 4.55520
2.16541 4.21657
0.05168 6.28855
0.72459 3.15712
1.56585 2.30337
1.42410 2.42442
1.54199 2.21254
C.64378 3.09625
1.28585 2.24541
0.72337 2.00985
0.81838 1.26500
0.34176 1.31254
0.80946 1.27556
0.67479 1.31698

1611.9 HA

PROPCORTICN
0.32365077
0.23754611
0.07055469
0.06827674
0.0513¢522
0.03654879
0.02406013
0.01911631
0.01290E34
0.01218925
0.01C46422
0.01035577
0.0063€4€4
0.00€35319
0.00631024
C.0Ge15611
0.00613233
0.00579003
0.00448226
0.004432€C

0.00353230
0.00241870

0.003265€0

CUMULATIVE
FRCPORTION

0.32365077
C.56119589
0.62175158
€.70002812
075133364
0.78788243
0.£11942%6
0.e7107¢283
0.84398722
0.B5617645
C.8ERBLOEY
0.87703646
C.€€340109
C.08975429
0.85606452
(.9C2220€3
0.90235296
091414300

(,91862535

0.92305796

0.9665902°
€.91009¢€56

0.933274175

NANE

WALLEYE POLLOCK

YELLCWFIM SOLE

PACIFIC CGD

ROCK SOLE

ALASKA PLAICE

PURPLE=CFANGE SEASTAR

FLATHE#D SOLE & BEFING FLCUNCER
TANNER CRAE (OFILIO)

ARFOWTCOTH & KANCHATKA FLCUNDERS
NEPTUNEA HERCS

PAGURUS TRIGCNOCHE IRUS

RED KING CRAS

GORGONOCEFEALUS CARYI

PACIFIC HALIBUT

SKATE UNIDENT

"ALASKA SKATE

STYELA RUSTICA

NEPTUNEA PRIBILOFFENSIS
SEA ANENMONE UNIDENT
PAGUFRUS CAPILLATUS

TAMNER CFAE (QAIRCI)
PLAIN SCULPIN

NEPTUNEA LYRATA



Tabl e B-1.--Rank order of relative abundance (kg/ha) of fish and invertebrates (cont’d).

90 PERCENT

‘ MEAN CPUE CLMLLATIVE
FANK SFECIES (KG/hA) a=-=CCNFIDENCE LIMITS~=—» PROPCRTICN FRCPORTICN NAME
24 €3010 0.98942 0.55730 1.42196 0.0022 4464 0.93651939 BASKETSTARFISH UNIDENT
és 71882 0.951657 CT7960 1.12370 0.0021207% 0.93964013 NEFTUNEA VENTRICOSA
26 8178C 0.B70€4 c.00C00 1.92470 0.002685509 €.94249522 COFMCN MUD STAR
27 2134¢ 0.9304§ €-39634 1.2€461 0.00272313 C.94521861 BUTTERFLY SCULPIN
6 €906 C 0.7926¢ 0.48820 1.09716 0.00255945 C.94731805 PAGURUS ALEUTICUS
(4] 21375 0.7590¢ C.2223¢ 1.2952¢6 0.00248919 0.95030724 NMYOXCCEPFALUS VERRUCOSUS (SYNe M. GFOENLANDICUS)
It €0590 0.746217 0.52718 0.96535 0.00244724 €.95275448 LEFTASTERIAS PCLARIS
Ef 4050¢ 0-65673 €.502540 0.8109¢ - 0.C02153¢€2 0.95490810 JSELLYFISF UNIDENT
1z 10211 0.6090¢ 0.43563 0.78241 0.00195716 H0.95690526 LCNGHEAD CAB
22 21347 0.6032€ 0.29145 0.91510 6.00197533 0.95388358 YeLLOW IRISH LﬁRD
4 Zi‘ZC 0.54?97 C.34703 0.75292 0.00180353 £.9€068712 BIGMOUTH SCULPIN
25 s8200Q 0.4§5?E ‘0500000 1.12720 0.00152743 0.9€221455 SEA FOTATC UNIDENT E
16 chitd- 0.46037 0.28142 0.63933 0.00150971 C.S€3I72426 SPARSE TCCTHED LYCCD o
17 s810¢< 0.53463¢ 0.20451 D.€6E413 0.C01424726 C.9€514852 PBOLTENIA (VIFERA
¢ §820°¢ 0.43237. C.20€31 0.65843 0.001417¢7 0.96656629 HALCCYNTHIA (TETHYEHS AURANTIUNM
19 - 9810C 0.41492 0.16495 0.6€491 0.001360¢€7 0.9€7927C6 SEA ON1OA UNIDENT
&C 21371¢ 0.3935¢ 0.15545 0.€32170 0.001290€5 0.9€921772 GREAT SCULPIN
41 10113 0.3852¢€ 0.]017?> 0.46879 0.00126344 €.97048116 GREENLA&C'TUHBUT
4z 2137% 0.381C¢ 0.14858 0.61346 0.C0124548 C.971730€3 NYCXCCEPRALUS SP
43 'E§09C 0.34597 0.20296 0.49890 0.00113442 0.97236505 PAGURUS (CHOTENSIS
b4 21110 0.33957 0.11743 0.56250 0.00111485 0.9739799@ PACiFIC FERRING
45 $100C 0.326&1' 0.12474 0.52819 0.00107058 C.5750508E SPONGE UNIDENT
46 80620 - 0.32175 0.14465 0.45893 0.00105525 0.97610574 EVASTEFIAS ECHINOSCMA
&7 10200 0.27925% 0.15239 0.40618 0.00091586 (.977021€0 REX SULE
LE $105¢C 0.27621 0.C09%239 0.%€017 0.000905¢6 C.57792746 BAFREL SPGNGE
&S 63577 0.2491¢ 0.10673 0.39158 0.00081706 0.9?0?4451 HYAS CFAE (FCUNDED SPINED)?
5¢0 21368 0.2484C 0.1329%9 0.2€381 ©0.00081459 0.97955910 HARTY SCULPIN
<1 €906§¢< O-Zjlii 0.06686 0.36657 0.0007S9¢E7 0.9E031857 PAGURUS FRATHRUNI



Table B-1. --Rank order of relative abundance (kg/ha) of fish and invertebrates (cont'd).
MEAN CPUE 90 PERCENT _ CLMLLATIVE
FAMK SFECIES (KG/HA)  +#==-CCNFIDENCE LINITS---a PROPORTICN FRCFORTICN NAWE
sz 7250¢ 0.2125% 0.13831 0.2€672 0.€0069651 €.9€10 1569 FUSITRITCK CFEECNENSIS
51 69321 0.20501 0.14849 0.26153 0.00067229 C.96169818 BLLE KING CFA3
¢ 2051¢ 0.19857 €.C7600 0.32114 0.(0065118 0.5€232935 SABLEF ISk
SS 00472 0.1956¢E 0.00909 0.38227 0.00064168 0.98298104 ALEUTIAK SKAVE
‘se  1022¢C 0.1793% 0.07055 0.20315 0.00058814 0.98256917 STARRY FLUUNDEF
7 2004C 0.17355¢ 0.13606 0.21112 0.00056926 0.98413843 STURGECN FOACHER
58 Z131¢ 0.172¢€¢ 0.065G7 0.26068 0.0005€651 0.98470535 ARMORHEAC SCULFIN
9 72752 0.172¢1 0.12454 0.22109 0.CD056671 C.9E5272C6 SILKY ¥HELK
€C  Zo072¢C 0.1628¢8 C.07245 0.25332 0.00053414 C.58S80620 SEPRCHER
€1 23010 0.1578¢ 0.06563 0.24992 0.00051272 0.9E6323%2 EULACHIN
€2  Zh1ES 0.,1497¢ 0.10954 0.19003 0.00049120 C.9€6681512 WATTLEC EELPCUT
61  €907C 0.14807 0.06551 0.21045 0.00048542 0.9€730055 PAGURUS CCNFFAGOSUS
€4 58000 0.14717 0.05413 0.24013 0.00048247 0.9E778302 TUMCATE UNIDENT
€5 71751 0.14457 0.04066 0.24849 0.00047410 C.9€E825712 PYRULOFUSUS CEFQRMIS
€€ 71001 0.1442¢ £.10889 0.17967 5.00047315 D.5E87 3027 SNAIL CGASTRTPCD) EGGS
67  £€5201 0.1411% 0.02377 "0.25850 0.000462¢83 0.9€919310 CUCUMAFLA SALLAX
€8 4500¢ 0.139€¢ 0.€0000 0.34641 0.00C45873 C.9€965182 CTENCPHCRA
€S  £020¢C 0.1367¢ 0.10003 0.17354 0.00044E57 €.95010039 LETHASTEFIAS NANIMEKSIS
7¢ 43010 0.13045% 0.00000 0.29247 0.00042792 0.990528%1 METRIDIUK SP
71 $831¢ 0.12252 0.05874 £.18630 0.00040178 0-9$093009 APLIDIUM SP
T2 12741 0.1140€ c.o71es 0.15627 0.00037404 £.55130413 BYCCINUN ANGLLCSUY
731 4302¢ D.1065€ 0.00959 0.20354 0.00034946 0.99165359 METRIDIUN SENILE
74 J2715° 0.10427 0.06654 0.14200 0.00034193 0.99199552 BUCCINUM POLARE
75  7175€ 0.0597¢ 0.06982 0.12973 0.00032719 €.95232271 VCLUTOFSIUS FRAGILIS
76 71835 0.0917¢ 0.06029 0.12310 0.0CC30070 €.5$262342 NEPTUNEA EOREALIS
17 eerel 0.0506¢€ '0.05358 0.127759 0.00029717 €.95292079 TELMESSUS CFAB
TE  £5000 0.0901¢€ 0.01044 0.1€988 0.000255€5 €.95321644 SEA CUCUFEEF UNIDENT
79  €940¢ 0.08052 €.05286 0.10221 0.000264C9 C.955348054 KOREAN HCFSEFAIR CRA"

62T



Table B-1

RANK SFECIES

R4

ev
ee
s

9c

S1

92

53

94

96

97

9E

162
1C3
104
1035
1C6

107

£251¢C
£000C
£273¢
€9061
30420
66031
21311
£0010
78010
23041
£2500
1027¢
41201
24191
E0554
€857¢
€9121
7274¢
71961
se3ll
€859¢C
2143¢
9830¢C
Z173¢
00420
£300¢C
7103¢

71891

-- Rank order

MEAN CPUE
(KG/HA)

C.08007
0.0777°¢
0.0775¢%
b.OG?iC
0.064517
0.06417
0.08629%
0.0594¢
0.0565¢
0.055¢C¢S
0.0532°¢
0.0514¢
0.0495%
0.0489¢C
0.0432°

0.0423F

0.0402¢

0.03601
0.0355¢
0.0353¢€
0.0350°¢
0.0344¢
0.03315
0.03261
0.0323¢
0.02871¢
0.02694¢

0.0237¢

of relative abundance (kg/ha) of fish and invertebrates (cont'd).

90 PERCENT .

&==~-CCNFICENCE LIMITS=~-»

€.C0000
0.04721
0.00817
C.C4T4S
0.00000
0.03216
0.00000
0.00000
C.01960
G;Othh
0.00000
€.00000
0.c1825
0.01476
0.01850
0. 02862
0.01246
.01481
0.01940
0.02212
c.01838
0.0099¢
€.00000
0.00453
0.00000
€.€0C00
0.00€00

C.01504

0.182 31
0.10629
0.14693
0.08756
0.17155
0.09018
0.13260
0.12420
0.09357
0.06613
0.11494
0.1C616
0.08093
0.08305
0.06800

0.9%614

0.0€802

0.05721
0.05255
0.04% 64
0.05172
0.05883
0.07166
0.06074
0.08600
0.0%79¢
0.06014%

0.03255

PRCPORTIGN
0.00C262%6
0.00025457
b.06025431
0.000221137
0.00021174
0.00021043
0.00020656
0.00019176
0.00C185%86
0.000180€4%
0.00017463
0.0001€874
0.000162€2
0.00015017
0.00014183
0.00013ES)9
0.00013197
0.C0011809
0.0001175%8
0.00011602
0.00011454
0.000112€2
0.0CC10883
0.000107¢C1
0. 00010611
0.00005423
0.000088175

0.00007¢€03

CUFLLATIVE
PRCFCRTICN

0.55374310
0.55399807
€.99425217
C.954467374
0.99468548
C-994695%1
€.95510247
€. 99529424
C.955479€0
0.95556044
0.99583507
C.99600380
0.59616643
€.99632680
0.95646863
0.556607€1
0.9967 3958
0.55685768
0.956975€5
.957091¢€¢
€.957206€2
C.99731944
C.55742€27
0.59753528
0.9576 4140
€.957735€3
€.59732358

0.95790201

NAME

GRELN SEh URCHIN
STARFISH UNIDRENT
SAKD DCLLAR UNIDENT
LACICLCCHIRUS CPAGURUS) SPULENCESCENS
NMORTHEFN ROCKF ISH
PIMK SERIkP
GYYNDCANTFUS. SP
EVASTERL 45 SP
CCTUPUS UNICEINT
CAFELIN

SEA URCHIN UNICENT

BUTTEFR SCLE

0€T

EUMEPHTHYA (CERSEMIA) <P
SHCRTFIN EELPOLT
LEPTASTERIAS ARCTICA

HYAS CFAE (SHARP SPINED)

"ELASSUCHIFUS CAVINANUS

BUCCINUM SP
CLINCPEGNMA CANCISTRULEPIS) MAGNA
EURCE NOCGSA

TANNER CRAS (HYBRIC)

THCRNY SCULPIN

COFPCUNC "ASCIDIAN UNIDENT
SAFFRON €OD

BIC SKATE

BRITTLESTARFISE UNICENT
DICHEDES® TRITCN

PLICIFUSLS KRUYERI



Table B-1.--Rank order of relative abundance (kg/ha) of fish and invertebrates (cont'd).

MEAN CPLE 90 PERCINTY CUMULATIVE
RANK SFECIES (KXG/7HA) *-==CCNFIDENCE LIFLT1S-~--= PRCPCRTICN FRCFCRTICN NAME
108 €1355 0.0216°¢ 0.01296 0.03035 0.0CCO71CO 0.597973C1 PTERASTEF 0BSCURUS
1CS 4562 0.0208¢ C.00805 0.03371 VO.OOCOEB#G C.998N4147 MUSCULUS CISCURS
11¢ 2000¢ 0.0200¢ 0.00463 0.03553 0.0000€5¢6 0.99810733 SABBACK FCACHER
111 €010¢ 0.01951 ¢.00000 0.05046 0.0000€357 0.95817129 ORTHASTERIAS KCEHLERI
112 7150¢C 0.0178? 0.00806 C.02760 0.00005848 €.99%22978 SNAIL UNICENT
113 ir77¢ 0.01761 0.01179 0.02343 0.00005774 £.99828752 BERINGIUS EERINGII
114 €e51¢( 0.0163¢ c.o0e88 0.02383 0.C00053€4% 0.99834116 DECORATCF CRAB
11¢ §500C 0.01584 0.00000 0.03275 0.00005153 0.95235309 BRYDZU0AN UNICENT
11€ - £059% 0.01521 0.00426 0.02615 0.000049€5 0.99244295 LEPTASTERIAS SP
117 c172: 0.C147¢ 0.00977 0.01967 0.00C04827 0.99849122 ARCTIC CCD
118 42000 0.0133¢C 0.00374 0.0228¢ 0.000043¢€1 0.9968534E3 SEA FEM LMIDENT
119 71764 0.01317 0.00491 0.02142 0.00C04317 €.558578C0 VYOLUTCPSIUS PICDENCCRFFII
1z¢ 71681 0.01257 0.00558 0.02037 0.00C04255 €.99362055 CREPIDUL? GRANDIS
121 24001 0.0117¢ 0.00000 0.02763 - 0-.00003843 0-.59865893 PRCNWFISH
12¢ 4304¢C 0.0115) 0.00431 0.01871 0.00C02774 €.55859673 TEALIA SP
i?l ES20(C 0.01137 C.C0304 0.01970 0.00003710 0.998734C2 CUCUMNAFIR SP
124 71800 0.C106¢C 0.00297 0.01823 0.00003477 0.99676879 NCPTUNEA SP
125 £332¢0 0.01971¢€ 0.00000 0.02214 0.00003333 C.99880213 OPFIURA SARSI
126 7101¢C 0.010017 0.00573 0.01434 0.00003291 0.99883503 NULIBRANCH UNIDENT
127 2323% 0.0099¢ 0.00001 0.01996 0.00003275 0.99386779 CHUM SALNCN
12¢ {52 8% 0.00991 C.00547 0.01435 0.00003249 0.95890028 GREENLANG CCCKLE
129 §274C -0.00981 0.00000 0.02252 0.00001216 €.55893244 PARMA SARC CCLLAR
12¢ 7175¢C 0.0C97S 0.C0000 0.C2119 0.00003210 0.95796454 VCLUTOPSILS 5P
121 72061 0.009¢¢ 0.00556 0.01380 0.0000 3174 0.59€996723 AFCRIA (LEUCCSYRINX) CIRCINATA
12¢ 22200 0.009C: 0.00350 0.01456 0.00C02962 €C.96902550 SNAILFISH UNICENT
113 71765 0.00%¢8¢ 0.00135 - 0.01642 0.060C02913 C.95905503 BcFINGIUS Sﬁ
134 2032¢ 0.0086¢E 0.00089 0.01647 0.000028248 €.9990831 BLRING iQLFFISH
115 2751 0.0084¢ 0.Q00066 0.01631 0.00002782 C.95911123 LYFRE WHELK

TET



Table B-1.-- Rank order of relative abundance (kg/ha) of fish and invertebrates (cont'd)

MEAN CPUE 90 PERCENT
RANK SPECIES (KG/HR)  #-=~CGNFIDENCE LIM[TG=-~a
17¢ 75111 0.009CE 0.00496 0.01115
137 74560 0.0079¢ 0.00000 0.01848
176 71763 0.C07 8¢  .C0000 0.01656
135 2139¢C 0.00777 0.00445 0.01108
14¢ 65000 0.00777 0.00118 0.015428
141 €136 0.00747 €.C0050 0.01434
142 74982 0.0063% ' 0.CC 340 0.00923
143 . 7101 0.00627 0.00043 0.01203
144 S101€ . 0.0055° 0.00000 0.01553
145  €6611 0.005%4 0.00393 0.00795
166  €6502 0.0057¢C 0.003B4 0.00757
167 2418 0.0055¢ 0.00000 0.01460
148 = 50000 0.0052¢ 0.00074 0.00982
149 £109°% ~ 0.0050¢ 0.00127 0.00884
15¢ 40011 - 0.0048¢ g6.Co077 0.0C901
151 71761 0.004bz 0.00208 0.00677
152 00450 0.60427 ) 0.00000 0.C0921
153 7156¢ 0.0042¢€ 0.00209 0.00642
154 20320 0.00402 0.00000 0.01069
155 C041c: 0.0C4CC 0.00000 0.00943
156 26311 0.003s1 o.coiaz 0.00605
157 21314 0.0038¢ 0.00193 0.00577
15€  €€00C 0.00371 ~ 0.00089 0.00653
159 71774 0.0035¢ 0.00041 0.00676
166 €903< 0.00351 0.00000 0.00850
161 4500C 0.CO34E ¢.00C00 0.007948
162 €8040 0.0032¢ 0.00136 - 0.00521"

1€12 €521C 0.003212 0.00000 0.00859

PROPORTION
0.00002642
7.00002605
0.00C02585
0.00002547
0.00002535
0.€0002451
0.06002072
0.00002043
0.00001951
0.00001947
0.00001670
0.00001833
0.000017212
€.0C001657
0.00C016¢3
0.00001450
0.0€C01400

0.00001395

© 0.00001318

0.00001311
0-00001250
0.000012€3
0.C0001217
0.00001177

0.000011%6

- 0.0C001136

0.c0C01078

0.00001060

CUMLLATIVE
PROPORTICN

0.55913775

0.559163¢0

€.999189¢€5

0.96921511

0.5592404¢

0.55926497

0.559285¢€8

€.99930611

(.959325¢2

0.99934509

€.99736379

0.95938213

0.55925945

C.$5941€C2

€.59943205

0.59944655

0.999460°55
Ce95947451
C.9§94é759
0.999500¢0
0.59951370
0.99952613
0.959538°%0
0.59955027
0.999561PF3
C.55957319
0.95558357

C.59959457

NAME

MALASKA SUFF CLAM

" MyscuLus sp

VOLUTOPSTUS STEFANSSONT
SPINYHEAL SCULPIN
PARNACLE UNIDENT
DIFLCPTERASTER HULIIPES
CLINCCARELIUK CILIATUM
ORANGEPEEL NUDfERANcu
SUEERITES Ficus

ARGIS LAF

CRANGGN <P

PCLAR EELPQUT
PCLYCHAE TZ WCAM UNIDENT
CRCSSASTER PAPPFGSUS
HYCROIL UNICENT
YOLUTCFSIUS MELONI S
STARRY SKATE

POLINICES PALLICA
WOLF-ESL

BEFING SKATE

HIATELLA ARCTICA
THREADED SCULPIN

SHRIMP UNIDENT
BERINGIUT STIMPSONI
PAGURUS <P

COFAL STCNY UNIDENT
CANCER OFEGCAENSIS

PSCLUS SP

FAN



Table B-1.--Rank order of relative abundance (kg/ha) of fish and invertebrates (cont'd).

MEAN CPUE 90 PERCENT CUMULATIVE
FAMNK SFECIES (KG/HA) «=--CCNFIDENCE LIVITS==—» PROPORTICN FRCFORTICN NANME
1€4 $950C 0.0031¢ €.00C00 0.00706 0.00001021 (.55960488 MOLGULA <P
1€5 22204 0.COJ0E C.00137 0.00480 0.00001010 0.59361458 MAERBLEC SNAILFISH
1€6 €604°% 0.00302 0.00215% 0.00392 0-.00000993 0.95952491 HUMPY SHRIMP
1€7 1021¢ 0.0027¢ 0.00104 0.00454% 0.00000916 0.55963407 LIMANDA SANHALINENSIS
168 Ta41€ 0.0027¢ 0.00000 0.00617 0.00000912 0.9%964319 VYOLDIA SCISSURATA
1€9 75205 0.00277 0.00042 0.00513 0.00000910 €.99965228 GREAT AL ASKAN TELLIN
17¢C 7171¢ 0.002¢€¢ 0.00000 0.00612 0.000008¢82 0.95966111 COLUS SP ‘
171 2380¢ 0.002¢€¢ 0.00197 0.00341 0.00000€€2 0.95966993 DAUBED SHANNY
172 7172¢ 0.002€¢ 0.000060 0.00463 0.00C008¢<a C.95967250 COLUS SPITZBEREENSIS
172 €911C 0.0C24¢ 0.00000 0.00524 0.00000812 C.9$968662 FLASSOCHIRUS TENUIMANUS
174 €6570 0.00237 0.00142 0.00333 0.00000778 C-9$?69k40 ARGIS SP
17< €200C 0.002.34 €C.00000 0.CC540 0.000007€9 C.9959702C9 ~ISCPOD UNIDENTY
17€ 20061 0.0022¢ C.00144 0.00312 0.C0000747 0.95970956 EBEFRING PCACHER
177 2145¢% 0.0022¢ -0.00000 0.20600 0.00C00740 0.9997 1695 SMCGTH LULEPSUCKER
17 € 2005¢ 0.00221¢ C.00144 0.00304 2.0CC00725 C.§59724321 ALEUTIAN ALLIGATORFISH
179 71724 0.0022¢ €.C0CO00 0.004%9 0.00000729 0.59973160 COLUS FOSEUS
18¢C 21921 0.00209% 0.00000 0.00475 0.000006%6 0.55973846 ATKA MACHEREL
1&1 €054¢C 0.€C20¢ €.00053 0.0C350 0.00C00661 C.55374507 HENRICIA SP
182 21441 0.00191 0.00097 0.00286 0.00C00627 €.99975135 SPATULATE SCULPIN
182 71537 0.00188 0.00000 0.00491 0.00000618 0.99975753 NATICA RUSSA
184 <631z g.o0L8Et 0.00089 0.00279 0.000006C4 0.95976357 EUNDE CEPFESSA
185 65515 0.0018¢ 0.00111 0.00253 0.00000%97 0.95976954 CRANGOM CCMKEUNIS
18¢ 21350 0.001€C 0.00098 0.00262 0.00000591 C.95977545 TRIGLCFS SP
187 2134¢C 0.0017¢ 0.00000 0.0C397 0.Q00005¢5 0.59978130 BLACKFIN SCULPIN
188 74120 0.0017¢ 0.00026 0.00318 0.€0000564 0.55978694 HWEATHEFVAMNE SCALLOF
129 71721 ~0.00167 0.00065 0;00270 0.0000C549 €.55979243 COLUS FERENCEENII
156 7510¢€ 0.0016¢€ C.00000 0.00340 0.00000545 C.95979788 CHLAMYS FLBIDA
191 00410 0.00151 0.00000 0.00401 0.00000495 0.999802E3 DEEPSEA SKATE

€ET



Tabl e B-1.

RANK SFECIES

€931¢
74435
23055
69042
$503C
€908z
7902¢

7175¢

75242

€043
7465¢%

21354

2130¢C

2193S
74060
2135¢
75110
75600
EQ066C
2144¢€E
6653¢
£52012
81061
E131¢C
5630C
41100
z190¢

7123¢

-- Rank order

MEAN CPLUE
(KG/ZHA)

0.00145

0.C014¢€

0.00142

0.00137

0.0013¢€
0.0013?

0.0013¢

0.001c¢

0.00127
0.0012¢
0.C01c%
0.0012¢
0.C012¢
0.0012¢C
0.0012¢
0.0011¢
0.0011¢
0.00117
0.001CS
0.0010¢

0.00104

0.0009¢

0.0009¢€
0.C0091¢
0.0005¢C
0.000¢8¢
0.0007¢

0.C007¢€

9C PERCENT
+-=-CONFIDENCE LIV T5===»
0.00000 0.00396
0.C0040 0.00252
0.00000 0.00335
0.00000 0.00316
€.00000 0.00346
0.00000 - 0.00266
£.00062 0.00203
€. 00000 0.00330
.00017 0.00237
0.00090 0.00291
0.00026 0.09221
0.00000 0.00317
€.0G000 0.0C317
0. 00000 0.00319
0.00011 0.00229
0.00053 0.00133
0.00000 0.00242
0.00000 0.00270
0.60010 0.00208
0-00045 0.00171
0.00041 0.00168
0.00000 0.30214
0. 00000 0.00255
€.000Q0 - 0.00137
0.00003 0.00177
0.00000 0.00135
0.C0000 0.00205
0.00000 0.00157

PROPCRTICN
0.0Q0004€9
0.00€0C473
0.00000469
0.00€00449
0.C0COC446

0.00000415

0.C0COCH34

0.00C00420

0.000004 15

" 0.00000414

0.00C00406

0.00000401

0.00000399
0.0000039¢4
0.00000394
0.00000387
0.000003¢€7
0.0C0000372
0.00000357
0.000003%4
0.CCc000342
0.00000320
0.00000314
0.00000307
0.00C000295
0.000002¢1
0.0000C2<8

0.€00002%5

CUMULATIVE
FRCFORTICK

0.99980772
£.9S981250
0.55%81719
(.559821¢€9
€.95982615
€.999830%0
C.959234€E4

0.95933903

C.55934312

C-95984713
0.559€65139
€.99965539
€-.95985938
0.95986332
0.55926725
0.55937112
0.95987499
€.55987871
0.59968R228

0.95988522

» €.55988924

C.55999244

0.59989558

0.95989¢€€5

0.999901¢€0

Ca9599044%1)

(.59990€99

0.99990954

rel ati ve abundance (kg/ha) of fish and invertebrates (cont'd).

NAVE
GOLOEN KING CRA3
NUCULAMA FOSSA

RAINBON SPELTY

'PAEURUS‘ERANDTI

FLUSTRA SERRULATA

PAGUFUS DALLI

ROSSIA PACIFICA
PYRULOFUSUS (VCLUTCPSIUS) HARPA
MACOMA CALCAFEA

SANDPAFER SKATE
CYCLCCARCIA CREBRICOSTATA
SPECTACLED SCULPIN
SCULPIN UNILCENT

KELP GFEEALING

HORSE MUSSEL

RIEBED SCULPIN

SPISULA <P

PULOCE SHUS MACROSCHISMA
PSEUDAFCHASTER PARCLII
TCELUS SF

CRANGON CALLI

GALANUS (CHIFONA) EVERMANNI
SOLASTER ENDECA

PTERASTER SP

SCALEWGR¥ UNIDENT

SOFT CORAL UMNICENT

GREEAL ING UNIDENT

SPECKLED SEA LEMON

vET



Tabl e B-1.-- Rank order
MEAN CPUE

SRANK SPECTES (KG/HA)
~22C 21592 0.00077
221 75264 0.0C7¢€
22z 20202 0.6007¢€
221 1240¢ 0.000€6¢
Ze6  z13eC 0.00067
225  7900¢ 0.000€€
22¢  1275¢ 0.0006¢
271 $9%0¢ 0.000€?2
228  2006¢C 0.000€1
229 74982 0.0C0€EC
210 72421 0.0005¢
231 71634 0.0005¢
23z S016¢ 0.000513
231 so001¢C 0.0COS:
234 72541 0.00052
235 7465¢ 0.C004S
216 €650C 0.00045
237 74641 0-0004°¢
23¢ 2005°¢ 0.0004¢
239 €072 0.00042
240 4158¢ 0.00041
241 2220% 0.00041
24z 41221 0-00041
2431 7176% 0.0004¢C
,ikk 3053 0.C004C
245 €8010 0.0003°%
Z86 71911 0.0001¢
247 3004¢C 0.0003%

of

90 PERCENT

e—-—-CONFIDENCE LIMITS~==¢«

0.00000
0.00028
€C.CDO035
0.00004
0. C0000
C.C0000
€.00023
0.00000
0. 00000
0.00017
C.00003
0.00000
0-.00026
0.00094
0.€0000
C.0V000
0.00000
0.00000
0-00016
0.C0000
0.00000
€. 00009
0. 00000
€.00000
€.00000
0.00000
0.00000

0.00000

0.00174
0.CC125
0.00117
0.00133
0.00172
0.00153
0.001038
0.00129
0.00163
0.00103
0.00107
0.00115
0.00070
0.00100
0.00122
0.0C100
0.00110
0.00104
0.0C072
0.00114
0.00088
0.0C092
0.00096
0.0C097
0.00105
0.00094
0.00094

0.0009%

PROPCRTICN
0.000002%3
0.CCCo0250
0.00000249
0.00000223
0.00000220
0.€0000215
0.00000214
0.00€002C6
0.00000202
0.00000197
0.00C001E0
0.00000177
0.€0000173
0.00000172
0.00000172
0.00C00161
0.C0N001%9
0.00000147

0.00C00145

-0.00000141

0.00000123
0.00C00133
0.C0300123
0.00000132
0.000001 20
0.00000116
0.00C00116

0.00000116

CUMLLATIVE
PRCPORTICN

€.9%991207
C+55991456
0.95931706
0.99991929

C.95992149

€.959923€4 .

€.9999257¢8
C.55992784%
€.595929¢6
0.999911¢€2
0.959933¢€3
0.55993539
0.55993712
C-9559368¢€4
C.5599405S
C.559948217
0.95994376
€.95994523
(.59994667
0.55594808
0.95994942
€.95995075
€.55995208
0.9599°34¢0
C.599954170
0;59995586
€.959957C3

C.59995819

rel ati ve abundance (kg/ha) of fish and invertebrates (cont'd).

NAME

PACIFIC SANDFISH

SILIcUA SP

PACIFIC SAND LANCE
TRCPHON CLATHRATUS
PACIFIC STAGEKORN SCULPIN
SCUID UNICENT

BUCCINUM SOLENUM

MOLGULA CRIFITHSII

WAFTY FOACHEF

NUTTAL S CULCKLE
TRCPHOMNOPSIS (BORECTROPHON) PACIFICUS

TACHYRHYNCHUS EROSUS

"SEA MOUSE UNIDENT

TUBE WORF UNIDENT
SOLARIELLA QBSCURA
CAFDITA <P

CRANGONIL SHRI¥P UNIDENT
ASTARTE ECREALIS

SMCOTH ALLIGATCRFISH

RED BAT fIAR

PARAGORG 1A SP

LIPARIS CIBBUS
EUREFHTHYA (CEFSEMIA) FUAIFQORHIS
VOLUTOPSIVS TRCPHONIUS
HAFLEQUIN ROCKFISH
CANCER CFAB UNIDENT
LIOMESUS COILES

ROCKFISH UNIDENT

GeT



Table B-1.--Rank order

MEAN CPUE
FANK SFECIES (KG/EA)

24€  2380¢€ 0.0003¢
249 68020 0.0003¢
Z5C 21932 0.00033
251 75261 0.0003:
gsz 75020 0.00031
25 20015 0.00031
254 6617S 0.0003¢
255 7611¢ 0.0C03¢C
256  7280°% 0.0002¢
251 71770 0.0002¢
25 59111 0.0002¢
259 7921C 0.0002%
260 75241 0.0002¢€
2€1 74414 0.0002°¢
262  BOS4¢ 0:0002°¢
21 71756 -0.0002°¢
€4 22271¢ 0.00021
265 743313 0.00n22
266 £€023C 0.00022
267 7152%¢C 0.00021
268 7152% 0.0002¢C
269 21352 0.0002¢
z70  7172° 0.0002¢
271 74080 0.0002¢C
27z 4304% 0.0002¢
271 £0542 0.00015%
214 71762 0.00017
215 74561 0.00017

of relative abundance (kg/ha) of fish and invertebrates (cont'd).

90 PERCENT

*==-CCNFIDENCE LIMITS-=-=

0. 00000
0.00000
0.00000
0.00000
0.00000
0.00004
€. 00000
€. 00600
0.00001
0.00000
€.00009
€.€0000
0.00000
0.C0000
0-00000
0.00000
0.00€00
0.00008
0.00000
€-C0000
£-00000
0.00000
'0.€0C00
0.00000
0.00001
0.00005
0.00000

0.00004

0.00079
0.00090
0.00068
0.00066
0.00084
0.00057
0.00066
0.00074
0.00058
0.00067
0.00073
0.00076
0.00073
0.00068

0.00053

0.00066

0.30055
0.00038
0.00061
0.00055
0.00047
0.€0049
0.00040
0.00041
0.0C038
0.00033
0.0€045

0.CC03C

PRCPCRTION
0.00000116
0.00000111
0.00000110
0.00000104
0.00000103
0.00£001C0
0.00000053
0.0000C098
0.00000057

0.00000096

0.00CGC09%6

0.00000054
0.00000091
0.00000084

0.00000082

© 0.000000¢€2

0.00000076
0.00000075
0.000€00075
0.00000068
0.00000067
0.00C000€6
0.00C000€S
0.000000€5
0.00000064
0.000000€2
0.00000056

0.00€000°5

CUMLLATIVE
FRCFORTICN

0.95555934
0.95996046
0.99996155
0.559962°59
0.5599€3¢€2
0.559964€E2
0.959965€0
C.599966<¢8
Ca$5995754
0.959968¢50
C.59599€546
0.55597040
C.99997120
C.55597214
0.95597296
C.99997373
0.559974%4
0.959%7529
C.955957604
C.959%7672

0.95997729

0.95997805

0.95997370
0.95997935
C.95998CC0
0.959980€1
0.95998117

C.55998172

NAME

SNAKE FRICKLEBACK
DUNGENES® CRA2
WHITESPOTIED GREENLING
DALL®*S RAZO0F CLAM
BUTTER CLAM

GRAY STARSNOUT

EUALUS GAIMARDII PELCHERI
CHLAMYS FINCSII
VELUTINA VELLUT INA
BERINGIUS KENNICOTTI
STRIPEL SEA LEECH

BEFRYTEUTHIS MAGISTER

- COVMON HACOMA

" YOLDIA SP

HEFRICIA TUMIDA
VUIUTUPS]Us FILUSUS
PIKK SNAILFISH

KUCULA TENUIS
PECICELLASTER MAGISTER
BUTTER CLAM

NATICA SF

SCISSORTAIL SCULPIN
COLUS ESYCHUS

BAY MUSSEL

TEALTA CFRASSICCRNIS

"HENRICIA SANGUINOLENTA

VOLUTUPSJUS SIMPLEX

MUSCULUS NIGER

9¢T



Table B-1

RANK SFECIES

27¢

7173¢C
66580
£1064
65617¢C
c003¢
€660C
71722
«000¢C
€ELGS
T442C
019
£223¢
75201
77012
Z14€13
2530
€952C
7444C
72804
74562
7405¢C
€901¢
7010C
80544
71011
€6032
75610

3006¢C

--Rank order

MEAN CPUE
(KG/HA)D

0.0001¢€
0.0001¢€
0.C001°¢
0.0001°¢
0.0001°¢
0.0001°¢
0.0001°¢
0.00014
0.00012
0.000112
0.0001?
0.00717
0.00n112
0.0001¢2
N.0001¢
0.0001¢
0.0G01¢
0.CC01¢
0.0001¢
0.0001¢
0.0001¢
0.0001¢
0.C09211
0.00011
0.00011
0.0bOl(
0.0000%

0.0C0NQ0S

of relative abundance (kg/ha) of fish and invertebrates (cont'd).

90 PERCENT

*#===CCNFIDENCE LIMIYS==~—»

€.00003
0.00000
€.00000
0.00003
0.00000
0.C0000
0.00071
0.00000
0.00000
0.00003
0.00000
0.00000
0.00000
€.00009
0.00062
0.00000
0.C0C00
0.€0001
¢.00000
0.€0001
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000

0.00029
0.00035
0.00041
0.00027
0.00030
0.00040
0.00028
0.00037
0.£0027
0.00023
0.00035
0.00027
0.0002$
0.00033
€.00023
0.00032
0.00031
0.00023
0.00031
9.00022
0.00031
0.00031
0.00026
0.00022
0.C0022
0.00027
0.00025

0.C0025

PROPORTICN
0.00000053
0.000000¢2
0.00C000%1)
0.00000049
0.00000049
0.€0€00045%
0.00000048
0.00000045
0.00000044
0.C0C00044
0.00000043
0.00000041
0.00000041
0.00000041
0.00000041
0.00000040
0.000000129
0.000000139
0.00000029
0.00000023
0.00000028
0.00000038
0.00000027
0.C€0000025
0.€0000015
0.00000023
0.00000031

0.0€0000G20

CUrMLLATIVE
PRCPORTICN

0.99538225
€.99998277
€.99993327
0.59998377
0.955598426
C.55998475
0.99998522
0.959985¢€8
£.55998612
0.959986%5
€.9593986958
0.55998740
0.959907¢21
C.55998¢822
0.9993988€2
€.99998902
0.99998941
0.55998972
0.95999018
C.559990°%6
0.55995094
0.959991322
(.55999168
0.95999204
(959992129
C.9%99%272
€.95999303

€.559993133

NAKE

COLUS APEELUS

ARCIS DENTATRA

SOLASTER CAWSONI
EUALUS SP

SPINYCHEEK STARSNOUT
SCLEROCRANGON SP

CCLUS HYFCLISPUS
POACHEF LAIDENT
HIFPCLYT 1D SHRIKP UNIDENT
YCLDIA HYPEREOREA
APYRCODYTA NECGLIGENS
CAFEPRCCTIUS SCCTTAE
TELLINA MUCULUIDES
DENTALIUM DALLI
PACIFIC SPINY LUMPSUCKER
ORANGE-F INK SEA UACHIN
HYAS SF

NUCULAKA BUCCATA
VELUTINA PRCLENGATA
MUSCULUS CLIYACEUS
MUSSEL UMIDEMT

HERMIT CFAB UNIDENT
CHITON UNIDENT
HEMRICIA LEVIUSCULA
ONCHIDCRIS BILAMELLATA
PANDALUS ¥RIDENS

ROCK JINGLES UNIDENT

PACIFIC CCEAN PERCFH

LET



Table B-1.--Rank order

MEAN CPUE
FANK SFECIES (KG/HA)
3C4  €0401 0.00005
305 74000 0.0000¢
306 94006 0.0000S
17 728072 2.0C0CS
366 $2500 " 0.0000¢
309 2131¢ 0.0000%
e 71721 0.C000E

S311 73185 0.0000¢
31z 9450C 0.0C0CE
13: 22201  0.00007
314 €1090 . 0.00007
e arrs 0.0000¢€
316 74421 0.00N0¢
317 7153% 0.0000¢€
116 7532¢ 0.0000¢€
319 72534 0.0000€
32¢ 1000¢ 0.0000¢
1z1 20001 0.0000¢€
322 71530 0.0000°¢
323 9700C 0.00004
326 75201 0.000¢C?
325 50011 0.00002
326 71731 0.0000?
127 9490¢ 0.00007
128 5120 0.0000?
12§ 7h17E 0.0000?
330 74644 0.000¢C?

331 E340C 0.00007

of relative abundance (kg/ha) of fish and

90 PERCENT

«—-==CONFIDENCE LIMITS-~~=

0.000321
0.00000
0.00000
0.C0000
0.000090
C.00001
0.00060
0.00000
0.000090
0.00000
0.00000
¢.C0C00
0.00000
0.00000
0.00000
0.000400
O.bOOOO
0.00000
0.00009
0.0040cCQ
0.00000
0.00000
¢.00000
0.00¢a0
0.00000
c.00C00
0.00000

0.00000

0.cco18
0.00020
0.00023
0.00017
0.00023
0.00016
0.00019
0.00019
€.00022
0.0C018
0.00018
0.C0017
0.0C016
0.00013
0.00012
0.00012
0.00015
0.00012
0.0€013
0.00010
0.0C009
0.0€009
0.0C009
0.0¢009
0.00009
0.00008
0.0C008

0.00008

PRCPORTICN

- 0.00000020

0.€0000030
0.0000C029
0.00C000248
0.00¢c00028
0.0C000028

0.00€00028

0.00000028 -

0.006cC0C027
0.00000G23
0.000000¢2

0.C€0006021

0.00000020

0.00C00020
0.00000019
0.00000019
0.0000C0C19
0.000000148

0.000000156

- Q.CaQocot2

0.00000011
0.00000011
N.00000011
0.00000011%
0.00000011
0.00C0C0%0
0.00G00010

0.00000010

CLVULLATIVE
PRCFORTICN

£.5999935¢4

0.599355393

C.95995422
C.559994%1
0.959993479
0.59999507
€.95999535
€.999995¢€2
(.55595350
€.55999612
Ca95999635
€.9599965%
£.95999675
€.5955%9695
0.95999714
0.99999713
C.9$99§75i
€.95999770
0.55999783¢
€.55959758
095999809
0-.999998¢0
C.55999¢8r1
0.95999642
0.959998¢3
(-599998¢€3
0599998173

0.959998¢E3

invertebrates (cont'd).

NANE

SKATE E£GC CASE UNIDENT
CLAM UNICENT
SIFUNCULIC ¥WORP UNICENT
VELUTIMA CONICA
NEFERTEAN HCRM UNIDENT
ARCTIC STAGHCRM SCULPIN
COLUS CMERONIUS

ADNETE LAEVIOR
ECFIURCIC WCRM UNICENT
LIPARIS SF

CRCSSASTER SP
CTENODYSCUS SP
PCRTLANDIA SP.

NATICA ALEUTICA

LICCYMA FLUCTOSA
MARGARITES ARGENTATUS
SANDDAE UNIDENT
TUEENOSE POACHER

NATICA CLAUSA
BRACHEICPCL UNICENT
TELLINA <P

SEFPULA YERMICLLARIS
COLUS FALLI

PHORCNIOA WCFM UNIDENT
MOLPADITA INTEUVMEDIA
PRCPEAMUSSIUM ALASKENSIS
AéTAFTE FCLLANCI

OPFICPHCLIS ACULEATA

8¢l



Table B-1. --Rank order

MEAN CPLE
RANK SFECIES (KG/HA)
332 9711¢€ 0.00002
132 7210 0.000C?7
3134 69315 0.00001
15 S403¢C 0.00002
3316 74985 0.00007
317 7533 0.000¢C2
316 74417 g.co00c2
315 ©910¢( 0.00001
340  7164¢ 0.00002
41 76498¢ 0.0€0Ce
342  23€04 0.0000z
342 £0112 0.00002
344 78402 0.cgocze
345 74564 0.0000¢
TOTAL 304.9430¢

ENL OF RANK

of relative abundance (kg/ha) of fish and invertebrates (cont'd).

90 PERCENT

x=~-CCNFIDENCE LIVLIT1S==-=

€.00€00
2.00C00
0.00000
0.C0000
0.00000
€.00000
€. 00000
0.00000
0.00000
€.00000
0.00000
0.00000
€. 00000

0.00000

0.0C€008
0.00008
0.90003
¢.000086
0.000048
0.00008
0.0€008
0.00008
0.00007
0.00006
0.00005
0.00005
0.00004

0.0C004

PRCPCRTICN
0.00000G10
0.00000010
0.00000010
0-.0000C010
0.00C00005%
0.0000C009
0.0000C009
0.00000009
0-06600009
0.00000c0C8
0.00000007
0.00C0CCCH
9.000000C5

0.00000005

CUNMULATIVE
FRCFORTICN

€-55999€53
0.95999903
0.99999913
0.55999923
0.95999932
0.95999942
C.999999%1
€.959999¢C
0.59599970
055999377
0.55699924
0.555599¢E9
(.9%599995

1.0€000000

NANE

LAQUEUS CALIFORNIANLUS
OENOGPOTA HARPA
HAFALOGASTER SP
CHEILONEFEIS CYCLURUS
CLINCCARDIUF CALIFCRNIANUS
MY? PSEUDCARENARIA
FILE YCLCIA

LEECH UNICENT

SLIPFER SHELL

CL INOCARCIUN FUNCANUM
ARCTIC SHANNY
LEPTASTEFIAS HYLJDES
OCTOPUS CCFLEINI

MUSCULUS SEMINLDUS

6T
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APPENDI X C

Abundance Estimates for Principal Fish Species

Appendi x C contains conputer printouts of abundance estimates
for each of the principal eastern Bering Sea groundfish species
in terms of CPUE (in kilograns per hectare and nunbers per hectare),
popul ation nunber, and biomass (in netric tons). Confidence
intervals include only sanpling error and do not incorporate
effects of biases from other sources. Estimates are given separ-
ately for each of the 15 geographic strata used in the analysis;
esti mates for each of the seven standard subareas are presented
as subtotals of the conponent strata, and the estimtes for the
overall survey area are shown as the total for all strata. Strata

codes correspond to subareas (illustrated in Fig. 3) as follows:

Stratum Subarea
10 1
20 2
21 ' 2 (Pribilof high-density area)
30 3N
32 3N (St. Matthew high-density area)
40 aN
41 4N (Pribilof high-density area)
42 AN (St. Matthew high-density area)
50 5
51 5 (St. Matthew high-density area)
60 4S
61 48 (Pribilof high-density area)
70 3s ‘
71 358 (Pribilof high-density area)
72 35 (St. Matthew high-density area)

QG her colum headings are defined as follows:

Area: Area of the stratum in square nautical miles (nni?).

Sanpl es: The nunber of sanpling units in the stratum (One
sampling unit equals the nean path width of the
traml times a distance of 1 nm.)
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of individual fish captured in the given

Code 1 indicates that weights and nunbers were avail able
available for all

catch records for that species
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Table C-1.--CPUE, population

STRATUM

10s
SLETOTAL

20~
21x
SUETOTAL

ICx
12«
SUBTUTAL

40+
41e

4zs

SUETOTAL

SCs
S
SLBTOTAL

€Cs
€le
SUETOTAL

70«
71~
1c=
SUETOTAL

TOTAL

STANCARD TRAWL PIDTH = 16.54G0CCC0 MEVERS

AFEA S3. NI.

29950,
22,950.

16,030.
1,720,
17,750.

12.731.
1,271,
14,002,

21,612,
32115,
2,009.

235,736.

4r 345 .
2,317.
5»662.

22,793,
275,
23,7€9.

150921.
4,231.
2r 445 .

23,558.

135,460

SAMPLES

«CS69EB49CEHOT
«cSB6IEBUYZE+DT

b
5

«179454262€407
«1525 1532 EE +06
«158747795E+07

« 14254645 CE+07
-142350928E+06
«1567 L8154 2E+07

«Z419EBISOE+0OT
«1HETT71S3EC+0€
-224990C02E+06
«Z5G3€5135E+07

«18652537CE+06
«259357449E 406
«145722815£+406

«235218S38E407
«109212362E+06
«e€61219775E+07

«1294€66B7E+07
« 4237 21238E 406
-2739C3€18E406
«c64230172E407

«1516E€252CE+0E

TOTAL
FAULS

57
57

e

44

28

34

56

74

11

20

56

59
35
19

e7

355

HAULS
WITH
CATCH

53
53

37

43

and bionass estimates for

HAULS
WITH
NUMS.

55

535
38
17

64

341

wal | eye pol | ock

HAULS
WITH CPUE
L-f KG/HA
50 128.77034
50 128.77034
7 195.54871
b 134.39971
42 139.6249°%
28 147.560¢8¢
€ 480.09892
34 174.117C7
51 9.49610
13 7.46037
4 1.02756
68 £.62247
S 4.71391
8 0.73300
17 3.32952
51 24.2241C
1 35.874512
54 cL.7021¢8
3¢ 165.19853
17 40.9221¢
S 127.57341
€4 159.74529
136 9€.E0€5%

VARIANCE
CPUE
KG/HA

«102E83CE+GC4
-102830E+04

«154€32E+4Ch
«274362E4D4
«42B99€EE 404

«744695E+(03
«8I247 4E +05
«819921E405

-454370E+01
«255432E 01
«279208E+C0
«737722E+01

«216695E 402
«91334€6E-01
«215611E +Q2

«576612E402
-572015E+03
«929677E+03

« 12224 4E 404
«370B5EE 03
-171243E+C5
« 18917 EE +05

-109187E+C6

CPUE
NO/HA

161.09229
161.09229

297.99109
222.2259¢8
290.€5360

341.19600
632.94944
367.77€70

1€.64183
10.42579

4. 93274
12.03763

2.87637
€.41461
8.02028

294435987
50.35782
3C.31744

32c.59:91

77.53524
458.38778
294.88711

163.43690

VARTANCE
CPUE
NG/ HA

«167C18E+D4
16781 EE+04

«&29T14LE+OG
~E7BLOEE+ D4
«130812E+05

<4066 EELQ L
«124374£+06
-12844CE+06

-112057£¢02
«357877£% 01
«349974E401
«182842E%02

.20522SE+02
.382441E+01
L24347IE+ Q2

«103635E+03
«175SB1E+04
«185945E+04

5 37042E+04
«17998SE+ 08
-20273€EE¢05
2784 3EE+OS

«172S4€EE+ 06

€PT



Table C-1.--CPUE, population, and bionass estimates for walleye pollock (cont'd).

. VARTANCE METHOD EFF. CtG. CONFIDENCE LIFITS = PCPULATION

STRATUM MEAN WT KG FIPULATION POPULATION USED FREEDCH PERCENT LGWER UPPER
1C» 0.759358 -1Z€B03468E+10- .1039E0432E+18 1 €€.00C00 95.0 «621421827E+09 «151464754E+1)
SUETOTAL 0.75515¢8 «12€803468E+10 «103980432E+18 5€.00CC0 95.0 -621421827E4+09 «191464754E210
0= 0.€56219 «167545021E+10 «125907187E+138 1 37.0000¢C 9c.0 «3077157781E+09 223€914205E419
21= 0.€04778 -131C65852E+09 «305541573E+16 1 5.00C0C 9.0 0. 2273179973E+409
SUBTUTAL 0.€52409 -17€551607E+10 «1325€2622FE+ 18 41.55%0°¢ 95.0 =1C3256074E+10 225C607139£+10
I0= 0.420758 -14€933039E+10 «17524€613E+17 1 27.00C0C 35.0 <918 4E68E9E+09 «206117 390E+1D
12~ 0.757314 27 €433569E+4C9 «276485153E+17 1 s.00C00 95.0 BV - -671804245E409
SUBTOTAL 0473431 <17€EE26436L+10 -101173177E+1¢8 12.27¢€62 9.0 «107921737E+10 =2453311356€E%10
5C» 0.570€16 «122359€4LEL 409 +€E15721510€+ 15 1 55.00€00 95.0 «73I5758470E408 «1731434455E409
4lx 0.715509 «111284S3€+08 ~40EAT7E585E+13 1 12.00000 9%.0 <67345486TE407 2155424385£+408
42+ 0.204213 «335950150E+C7 «1£6232022E413 1 4.00C0CC 9.0 0. «597372€10L+07
SUETOTAL 0.573153 «137ES7741E+09 «€21468517E+15 6C.57C12 $%.0 -680391567E+08 -137756286E409
S0« 0.531063 «122287068E£+08 «455829015E+14 1 10.00C00 95.0 0a «282710734E409
Cee C.114270 «S5CCESTE3EE+07 s C414E2305E413 1 g.00c0C 95.0 «1513€6573E+07 =858027900E+427
SUETOTAL C.412139 1822567925 +58 s4TSSTS245E414 11.27770 9%.0 «307709707E+07 «33S742612E403
€0= C.€22274 «23C313€1CE+3S «€£3343C602€¢16 1 55.0CC00 9.0 «-7062154954E+08 -389991724E409
€l 0.712192 <1EE467 143E+4C8 2196505177€E+15 1 2.79C00 95.0 0. . = 771662992403
SUBTOTAL 0.214785 «247160324E+09 -€6530€1125¢E+¢10 13.41€69 9.0 -7 26033049E+08 24217 173464E3209
70~ «507273 «lBESERCI0E+10 -150855237F+138 1 32.00€0C 95.0 -102743331E+10 -275192689E£+10
71x 0.%27783 «1125142E72+409 -375012524E+10b 1 18.90000¢ 9.0 0. «242414312E409
7ix 0.714621 «3ELS593234E 409 «142718005E+ 17 1 - £.00C0C 5.0 -1C9112771E+03 -560033657£%09
SUETOTAL «S41730 «23E6792652E41) -158557163€+19 4€.74551 $5.0 «146E14345E+10 «328544173E+10
TCTAL 0.000604 a755399147E+10 «544273652E+18 77.4091¢8 9.0 «6122€7396E+10 «90€530892E+10

VAAN



Tabl e C-1.--CPUE,

STRATUE

10+
SUBTOTAL

20
21>
SLETGTAL

SCETCTAL

40
41»
42
SUETOTAL

SO»
S2x

SLEICTAL

€0s
€1e
SUETOTAL

70+
71«
72»
SLBTCTAL

10TAL

popul ati on, and bionmass estimtes for

BIQMASS MT.

«1013€1308E+07
«1012€130EE+07

.107513207€+07
«7T52€57CO0SE+0S
«11T444777C 407

~6ZEE57EbA4E +Ub
«2C5347279E 406
«83€205043E+06

«703510202E +05
«75703616CE+C4
~TCEIAZO04LO0E+C3
«79(695€38E+05

SICZ52Z771%E+04
-58¢43016B8E+403
~TE(I70725z+404

«1E€380947C+06
«12C014718E405
«2C1322415E+06

«95£772410E+406
-551E36E8EL+CS
~27LEL1RT7EE+406
«l2S29979€E Q7

«4SESI2ISLE+07

VARTANCE

BIOMASS

-637134750E¢11
«€37134790F+11

SH674714G3E+11
+5S4232976E+09
«477014823E+11

«c495€3015E+09
«Z9154TTT0E+OT
«132€19287E+¢06
«2S%c711133¢E+09

~L763E4327C+08
«STEETS3LALE+DD
~477641047F+08

« 3524212 356E+10
«575934718540¢€
-1€2150613E+10

«4117c?065E+11
-120211277E+1C
-120548545E+11
«S443517 23E411

-195797655E+12

wal | eye pollock (cont'd).

EFF. DEEa
FREEDGM

56.00000
5€.00600

37.00000
S.00C00
41.99165

£.7CCCC
7.058€2

55.00C0¢
12.00CC0O

4.00€00
60.562920

10.00€00
€.00C00

1C.02655¢

5€.00000
2.006C0¢
15.15682

3g.20(CCC
18.00C00

£.00C00
23.31734¢C

36.14422

95.0
9.0

9.0
9.0
9.0

53%.0
9.0
9.0

9%.0
9%.90
95.0
9.0

9c.0
99.0
9.0

CCNFIDENCE LIFITS - BIOMASS
PERCENT

LOWER

«5074S7321E+06
=5C7457321F+06

«6I6BST727E406
0.
«713277173E+406

-382345450E+06
0.
24 263E3699E+06

«3E7C660E4E+QS

«421220473E404
0.

~4T7ZI5TL25E+05

0.
-1450514%3E+402
0.

«703191182E+05
0.
«7 X1 I57555E+05

«S47394292E406
L%

-216555242E+05

«B1C2ELCEDE+DD

«3€8102342E+07

UPPER

«151976884EL207
«151976834E407

-1513506405+407
2158689753E206
«159561830E407

+
-53231013€c€£406
=1240602159E+07

«1CZ20756432:406
-117285185€405
«171911€05E404
«11C6633645E406

.224108132E+405

-115335519E404
-23C025432E405

+30E42277€E405
«545105542E¢0
2325625079E405%

«137315053E407
«132228435E+406
.528028228£¢05
«1775714655+407

«54E8962365E 407

YT



Table C 2. --CPUE

STRATUH

1C»
SUBTOTAL

A
2is
SUBTOTAL

ICx
1¢x

SUBTOTAL

4G
4=
Lew
SUBTOTAL

SCe
S22«

SUBTOTAL

€Qe
€le

SUBTGTAL

70
71
12=
SUETOTAL

TETAL

popul ati on,

STANDARD TRAWL ¥IDTH = 156.5400CCCO0 METERS

AREA S2J. MI.

22,950,
225,950,

15,330
1,72C.
17,750.

12,731
1,271.
14,002,

21,612
3,115,
2,009.

26,736,

45345
22317
or562.

22,793 .
9375
23,769,

165921
45231
2r446.

23,598

135.4€6.

SAMPLES

-c569E8492E407
« 2569684920 +07

«179494202E+07
<1525 7532 EE+06
<1587 47735E+07

«142546450E+07
«142350928£+C6
- 1567 1154 3407

-ch19€8930c+07
«214877158B€E+G6
-224D90002£+06
0 c593E5135E407

~LEES525I7CE+O6
«259357449E405
- d45922E19E+06

«255218538C+07
-105212363E+06
~cEH129775E+07

«1¢94€6637E+07
a 57237 1123EE406
«C73903€ELEEHOE
«cchz30172E+07

«151682S2CE+ QR

TOTAL
EAULS

57

&~ [
P -A ¥

(9% n
& 0 o

56
12

74

11
20
S
<g
39
19

£7

355

HAULS
WiTH
CATCH

57
57

38
4]

44

37
19

65

and bi omass estinmates for

HAULS
HITH
NUMS.

57
57
38

L4

27

33

51

13

58

ro o &~

)

56

5%

37

19

65

333

HAUL'S
WITH
L-F

3e
41
34
18

61

264

Paci fic cod.

CFUE
KG/HA

28.52104
28.52104

12.92007
14.47910
12.0711¢0

35.49034
73.70469
38.95004

15.97€5¢
T.87072
0.25357
13.85052

3.89782
0.13257
2.60583

1X.706%8
7.04752
13.4323¢

36.71777
13.9094¢C
3e.E966C
12.8543¢8

21.51240

VARIANCE
CPUE
KG/HA

«21677 2E 402
-216772£402

«3S2312E 101
-159394E +02
«19462€E 402

- 304 382E 402

«67304TE+03

2703481403

«42094SE 01
-43269GE 401
«37751Ec =01
«857720E£ 401

-15146CE 402
«785985E =02
«151535E102

- 338592E401
+1E9620CE 101
-5¢8211€4C1

-403057E 402
- 7T84BLEE ¢C1
«75602CE2C2
a12375€E 403

-857292E %03

CPUE
NO/HA

22.576990
22.57¢€50

4.42639
11.12428
S.07524

12-.36251
5159542

1€.24€28

10-18707

£.16200
1.39¢872
9.25085

4.10338
0-96€23
2.01275

12.61221
7-479:z0
12.36057

12.64€03
27.09ESS
4149499
1€.22777

13.57053

VARIANCE
CPUE
N3/ HA

«160065E+02
«160065E+02

«490572E+ Q0
-30127€E£+02
-3061ECE+02

-524562E+01
2126435403
-13168€E+03

«24677 £+ 01
«42294SE+01
«139175E+01
«508897E+01

«15774SE402
-190442E+00
«159654E+ 02

<60986SL+01}
«50265€£+01
2121254E402

«29210CELO1L
«757TC6ZE+02
«129561E+03
«20308F€+03

«42257EE*03

9T



Table G2 .--CPUE, population,

STRATLM

1Ce
SUETOTAL

202
21=
SUBTGTAL

0=
12n

SLOTOTAL

4Ce
418
4ze
SLBTATAL

SC~
SZe
SUBTLTAL

€Cx
€ls
SUETOTAL

70«
71+
7C=

SUBTOTAL

T10TAL

MEAN KT KG

1.2€3234
1.2€63234

2.913c71
1.30157¢6
2.575461

2.870895
1.335212
« 197794

1.5€63317
0.964312
0.161284
1.450402

C.549788
0.183§%1
0.£264932

1.0605933
0.542200
1.C0%44b

2.903503
.0.513232
0.5372380
1.8024386

0.001574

FCPULATION

«1727713578E+09
«177713578L+409

«242375525E£+408
265€G23236E +07
«30E923845E+08

LS3ICECBI4EL4CT
«24(522910E+0 8
J7ECI31056E 408

«755129634£408
«371595€79€+07
-963687CS7SE+06
-3C1665077L +C8

-611€13227E+07
«TE€77590225+05
~bEE3IF1I0L +07

«10€418°55SE+09
«2502314232+407
-108920E69E+09

-7 321G44E10E408

«3531243022E+08
a34€15286CE 408
«147534009E 409

«63S180206E+09

VARIANCE
PCPULATION

«5517€765%E+15
«55176765SE+15

- 148335503€+14
2 1C4755263E414
«253130796E¢14

«1COCIILSHEH]S
-c40411020E¢14
«124074558E+15

+135554417€E+15
~4827514€0E+13
-€610597319E+12
«141C329951€415

« 3503740 36E+14
«120236713E+12
I51576433E+14

«ITETSR94TE+1S
“ETLLTSEL2ERLD
«373432419E+15

«§50214357E+14

- 15%422007€+15
-512G5€64C K14
-3456450E9€E+15

«203€47847E+1¢

and biomass estinmates for

METHOD
USED

-

[

Pacific cod (cont'd).

EFF. CEG.
FREECOM

5€.00€C0AC
56.00C00

J7.00CQcC
5.30C00
743454

27.00C00
£.00000
15.59¢522

55.00€00
12.00C00

4.C0CCC
65.86014

1c.cococ
E.COCOQ
10.03384

5.00C00
2.00C00
SE.FSCLE

3e.00C00

18.0000C
8.00C00
25.590¢e2

13C.56C27

CONFIDENCE
PERCENT

LIMITS - PCPULATYION

LCWER

«114°€35S6E+09
«1145€3556E+09

-1€52145C7E+08
0.
-189995720E+¢04

«334573823E+208
2114 462342E402
«2hz561€C9E+08

«521€282€6E%02

«328400623E+407
0.

-614768690E+0R

0.
0.
0.

-676829837E408
0.
-7015CBSSTE+0O8

«516125756E4028
~1279€56E2E+08
2127526 0E2E+08
2109235290€E+09

~S45E28513E+09

UPTER

«240863600E409
-240863600E409

-321536S44£408
215S473277£408
«427971979E+03

ST45042469E407
-36ESB3473E403
.1G1770050£+09

-98€631002E+08
-13555%9073E+08
«322103043E207
«10E8916947E+09

-193041993E403
~15€7T37E834E407
«20C945680L+08

-14S154121E409
-601621527E%07
-147650833E+u9

-9315623663E403
-565€£520334% 408
«568375653E403
~18S23284¢8L+09

«726532699E403

LYT



Table C-2.-=-CPUE, population, and biomass estimates for Pacific cod (cont'd).

VAR ANCE EFF. DEG. CONFIDENCE LIMITS = 3TOMASS
STRATUN S5IUMASS NT 3L0MASS FREEDCHM PERCENTY LOWER UPPER

10a
SUETUTAL

20=
21~
SUETOTAL

10»
1z

SUBTOTAL

4G
§1e

(2
SUETUTAL

€£Q»
Elw
SUETOTAL

70=
71~
Tes
SLETUTAL

TCTAL

-22t502750E+06
«22150275CE+06

« 710231 744E405
=352942C41E+4C4
795775 54PE+40S

«1545€d368E+406
«321389€E61E405
«18710723cc+06

«118423241£4C6
«J4CETHILCE+CA
«174755106E+03
-127011757E+00

«5E(502724E+04
2145063833£+4C3
«395403607E+C4

-10715S6336E+406
«235767S34E+C4
-10SS14C1°E+06

.217101068E406

«201E44230E405
«3Z€351E72E+CS
-2EE520€35E406

«99S588238E+06

«1214312231E+10
-124312231€+10

«106507853E+09
«SC4430272E+07
«112C52156E+DS

-280343873E+09

«127572306E+05
-70£31€679E¢09

«231296954E+N9
~494221929E307
«i1793153€9E+05
«Z22625T1CCE+GS

-2336405307E+08
-h5625C252€404
«2336454922E¢08

«206944432E+09
2 Z21221E3R5E+06
-207156695E+09

«135764050E+10

«1€52732E€E+40 ¢
-5 1220E568E+08
+142738909E+10

-4h067953953E¢10

56.00C00
5€.00CC0O

37.00C00
5.600C0¢C
JE.25645

27.0CCCC
5.00CcCC
16.54582

55.00cCcC0
12.0G6C00

L.00C00
63.23E62

10.00000
€.Qo0cCoC
10.00251

£L.00CCC
2.G0cC00
56.55%9%0

38.90C0C

1£.00C00
2.0q000cC

47.65711

9E.463€7

9.0
95.0
9c.0

95.0
95.0
9.0
9.0

«151CS1559E+06
-151(515%9E+056

-501159023E+D5
«2Ah8565561E+04
=580954435E+05

-1C5538655E+06
«305451359E+404
-120€E5191E+06

«B79314960E+05

«3564€0382E+04
0.

-9€2E58121E+405

0.
0.
0o

~7B825457€3E405
23754162S9E%03
~E0EETERELE*DS

-118402810E+06
-1164308€0E¢05S
«158122922E+405
-185843375E+06

«872792801E+06

«297953940E+06
-297953640£+06

2919604460C+405
«145931852E+05
.101059746E+06

«20449c0B1E+0B
«0612234225E405
«24%1529432E405

«148924985E406
-132529164E905
«54€4895825E203
«157737701E406

«137315292E405
-307515076E403
-1 88775511E405

-13€018095E+06
«432994243E404%
«138360344E+06

«2317795327€E¢06
-287253200E+05
«454580435€405
2341993003E+06

«112636367E%07

8¥%1



Table G 3 .--CPUE, population,

STRATUH

10«
SUETOTAL

20e
21s
SLETOTAL

IC»
12«

SUGTGTAL

40
L1
42+

SUCETJTAL

ECs
€2=
SUETATAL

€0
Elw
SUBTOTAL

70«
7l=a
72
SUETOTAL

TCTAL

STANDAFD TRAML

AREA SJ. MI.

SAMPLES

22,350. -2569€8492E+07
22,950. «c56958492E 40T
16,030. «179494262E+07
1,720 « 19251532 EE+406
17,750, 21987 47795E+07
12,731 = 1425 4645CE+07
1,271, - 142350528E+06
14,002 2156721%432+407
21:612 . ech1986SB0E+07
3»115. « 1487 71556E400
2,009. «2c49%0022E+0686
25,735, «2593€5139:2407
G345 «48652537CE406
2,317, «259397449L406
02662, « 745922281 9E+06
22,793 «255218538E+07
975. «105212363E406
23,769 -2€66129775E+07
16,521 -~ 1554 €65BTE+07
5,231, «47172123€EL406
2rbb6., «e73903€LEE+OB
23,538, ~2€4230172L+07
135,466« -151682520£+08

T0TAL
FAULS

56
132

74

355

VIDTH = 16.,54C0GCC0 METERS

HAULS
WITH
CATCH

1?2

12

a0 0 oo Do o990

Mo owu

1a

HAUL §
WITH
NUMS.

-

12

12

(=N =Nl (= ~N = Sooo o oQ

Vio ©ou

16

and bionmass estinates for

sabl efi sh
HAUL §
WITH CPUE
L-F KG/HA
0 0.00202
0 0.00202
2 1.0731z2
0 €.0000¢C
2 0.9691¢€
i 0.0000¢C
0 0.00000
0 0.00000
0 0.00000
0 0.00000
¢ g.0G6C0C
0 0.0000C
0 €.0¢00¢
0 0.00000
0 0.00000
i} 0.00C0C
() 0.00000
0 0.00000
1 0.5702¢
0 0.0000¢
¢ 0.60C0OC
1 0.4079¢C
3 0.19E56

VARIANCE
CPUE
KG/ HA

~4CP77EE-=CS
«40977€E=05

- 308364E +C0
Oa
- 308864E +00

0.
0.
0.
(1

0e
0.
0.

0.
0.
0.

«720731c-01
0.
0.
-730731E-01

- 3E1941E+00

CPUE
NGO/ HA

0.00372
0.00272

0.70337
0.00000
0. €3523

0.00000
0.00000
€.00C00

0.00000
0.00000
0.00000
0.00000

0.00C00
0.00000
0.00000

0.00C00
0.00€00
0.00C00

0.28¢€11
0.00000
0.00000
0.20¢16

0.11960

YARIAKNCE
CPUE
NOZHA

-138311E-04
-1383112-04

-12329Z2E¢CO
0.
«123292£+00

e
0.
0.

6v1

0.

0a
0a

Oo
Jda
0.

Da
U.
Ja

«173555c-01
(I
0.
-17355%£-01

-140662€¢CO



Table C3

STFATUP MEAN WT KG
10= «S44309
SUETOTAL 0.544209
20 .525631

21% 0.€00C00
SUETOTAL 1. 525€81
10 0.CC0C00

124 0.CCCCOD
SUBTOTAL 0.0G0C20
40 0.CCC0CO0

§1= 0.€00C00

42 0.€00000
SUETUTAL 0.€CCCO0
€0« 0.000000

c2x a.ccecoo
SUETGTAL 0.0C2C0u
€CH 0.€00C00

€1z 0.CCGCNQ
SUETOTAL 0.C00QCa0
7GCe 1.593127

71s 0.0C€0C00

72« 0.0€0C00
SUETCTAL 1.9% 3127
TCTAL 0.001650

.--CPUE, popul ation,

FOPUL AT [ON

«29Z741504E+05°

«29¢741S04E405

«3EE731594L+07
0.
«3EET31S94E+C7

0.
0.
Da

~1EEG52492E407
0.
0.
-16€052452E4G7

«555711 5012407

and bi omass estimates for

VARIANCE
PGPULATION

<ES6975583E+09
.£56975843€+09

«372725329E+13
0.
«372725323E+13

G.
[¢18
Oa

0.
0.
0.
0.

0.
0.
0.

0.

0.
0.

~SEGELQOEAEYLIL
Oe
0.
«SE4EICOEAE+1C

24231272035E+13

METHOOD
USED

-

[

[

EFF. [CEGa
FIEECCM

56.00€00
56.0C0C0C

37.00000
0.a0¢ccC
37.00000

0.00C00
€.20CGC
¢.00C00

c.00c0cC
0.00000
€.00€00
c.Ccococ

0.00C00
C€.0CC0C
€.00C00

¢.gacac
¢.qoaac
¢.aqco0

Je.qccQcC
c.00C00
0.0¢000C

JE.00CCC

4E.0926¢€

sabl efish (cont'd).

LOWER

0.
0.

0.

Oa

0.
0.
0.

0.
0.
0.
0.

«110455412E+06
0.
0.
«110455412E¢ 06

«127753044E4+07

CCNFIDENCE LIFMITS = PCPULATYON
PERCENT

UPPER

-879761406E405
«97S7T61406E+405

«77812407 1E+Q7
0.
« 77812407 1E407

0.
0.
0.

0.
0.
0.
0.

0.
J.
O.

0.
G.
0.

-321059443E407

0. .

0.
«321355443E+07

-97366%95EE+407

0§t



Table C 3.--CPUE, population,

SThATLM

1G=
SUBTUTAL

20
21*

SLETOTAL

10=
Igx

SUETOTAL

L(x
41e
4ze
SUETUTAL

S0
Sén

SUETOTAL

€0
€le
SUBTUTAL

7Gx
71«
7
SUETGTAL

T0TAL

CIUMASG NT

« 15934123426 ¢02
«15¢341842( 402

.59(0292172+404
0.

«59CC2921704C4

0.
1.
0.

-33C963€7SE€+04
C.
0.
«33C0553€75E£ 404

«9¢¢S852111+C4

and

bi onass estinmates for

VART MNCE
SI0MASS

-921373C093E+07
Da
-921373C0STERO7

Vo

0.
0.

Je
Ua
Q.
0.

0.
0.
0.

0.
U.
Na

- chE12E7Z0F+07
Qa
G.

«chEL1267 CCEHOT

»117S5RGS221E+08

EFF. CEG.
FREZCCHK

S€.0CC00
ce.00caC

J7.00C00
t.Qacoc¢
37.00C00

C.00(CGC

c.ndcaoc
0.00can

g.C0CCCC
c.00C00
c.00cocC
c.o0cac

0.q0coce
C.COCacC
0.00CGC

0.00Cq0
0.90C0C
C.00C00

3e.cacac
c.J0cac
0.00Ca¢C
3€.00CCC

Sh.9%92141

sabl efish (cont'd).

CCNFIDENCE LIMITS
PERCENT

9t.0
9c.0
9.0

9.0
9T .0
95£q

9.0
3%.0
9.0
9.0

9° .0
9t .0
9.0

LCHER

0,
0.

0.
0.
0.

0.
0.
0.

Je
0.
C.
0.

Q.
0.
0.

0.
0.
0.

-132352109E+03

0.

0.
-1 121521C9E+03

«213431107E+D4

- BIOMASS

UPPER

-47€36207 1E202
«h7EB62071E402

-120951123£405
0.
«12C951123E205

0.
0.
0.

[+
0.
0.
0.

Qa
0.
0.

0.
0.
0.

-6 4€692139E+40%
0.
0.
«688692139E40%

-161174151E405

TsT



Table C-4.--CPUE, population,

STRATUM

10=
SUETOTAL

ECn
21w
SUBTOTAL

10e
12e
SUETOTAL

40%
4o
420
SUYTATAL

SCe
S2e

SUJTUTAL

E0w
61s
SLUBTOUTAL

70*
71
7e*
SuUB1ATAL

10T2L

STANDAFD TRAWL $ICTH = 16.3400CC00 METERS

AREA SQ. MI.

22,950,
22,950 .

16,330.
1,720 .
17,750,

12,731.
1271
14,002

21,612 4
3,115,
2,009.

26,735,

4r345.
2,317 «
brbE2 o

22,793,
975.
23,769

150721
4p231.
2,445,

23,558,

135,466

SAMPLES

«c56GE8492E6407
+256968492£+407

= 1754S4202E+407
«192525328E+06
= 158747795E+07

« 14254645 0E+07
« 1423509282406
«156731543€E+07

«c4h19B8980E+0T
- 248771586£406€
«e24950002E+06
- 2593€5139E+07

«186525370E+06
225939744 9E406
«7145922819£+406

<75521653 8L +07
.169212363E+06
ZZ6611977SE+07

«1EJLEBERTLEHDT
«4717312328E406
«273903€LEE406
«264230172€407

«151682S2CE+08

TOTAL
RAULS

57
S7

28
14
56
13

74

11

20

SE

59

39
19

355

HAULS
WITH
CATCH

57
57

13

24

wa o

10

12

56

59.

17
18

42

and bionmass estimates for

HAUL S
WITH
NUMS.

57
57

18

Ul o

10

18

56
59
17
18

42

279

HAULS
RITH
L=-F

57
57

14
1e

39

271

yellowfin sole.

cPue
KG/HA

132 .81460
132.81460

16.1659¢€
15.407965
1€.09255

0.00000
0.32915
C.025€9

109.41991
99.128G¢
11.53410

100.36430

0.27530
1197314
4324227

151.32822
4€.9239°%
157.04391

3a.757 139
37.71870Q
13.76018
10.€63312

7242247

VARIANCE
CPUE
KG/HA

«258€51E+03
«298661E403

.223311E+(C2
29237522402
«7E0EBIIE 402

0.
«607661E-02
«6C7661E-C2

2123564E 403
~245641E4C3
- 82359S5E+401
-« 387440E 403

-7CBS14E-02
«11292SE 02
«112596E4(2

-202035E+03
«14298€E+03
- 345020E+03

«245205E401
«12201€E403
«43401%E+402
-1772869E 403

«129638E304

CPUE
NO/HA

590.73C68
590.73068

52.54711
44.11255
51.73002

© €.00000
0.95 362
0.02477

498.99€56
35€.71149

JS.54€72
447.58€91

0.83C11
3€.19155
12.15580

730.00275

16C.60240
7T06.563700

10.59335
13€.80767
je.e1028
315.07125

325.94324

VARTANCE
CPUE
NOZHA

-609341E¢04
«609341E+04

-361831E+03
«458407E+403
«320237E+03

«57587 4E£-01
<STSATAE=D]

«32764SE204
-29720CE*04
«72235EE%02

-0320759E+404

«62174EE-01
2106914£+03
210687€c¢ Q3

470502204
-207517E+04
<HTB016E404

eC1744SE+C2
-218592E204
«34825%E403
«253711€6+ 04

«2267R87E+05

Z¢sT



Table G4 .--CPUE, population, and biomass estimates for yellowfin sole (cont'd).

VARTANCE METHGD EFF. CEG. CONFIDENCE LIHI1S <= PCPULATION

STRATUK MEAN HT KG FOPLULATICN POPULATION USED FAEEDCH PERCENT LUHWER uP2ER
1(= 0224831 <ALELEGI2441E+410 -37754E8831E+1& 1 56.00CCC 9S.0 -341779342E+10 -5 3E205040E+1D
SUETOTAL 0.224€31 «L€ELS592441E410 «377548381FE+18 56.C0C20 9.0 - 341779842E+10 -588205040E+10
20s 0.307¢c47 SZEES13E4LCEL*D9 -1C6385421F+17 1 37.00C0C 9.0 -7T€8EE6315540E «50C94904SE+D9
21« 0.245238 2260165138 +C8B «155450102E+15 1 5.00€C00 95.0 0. -610700521E403
SUBTOTAL - 111087 «31495353542 409 2110975922E+17 81.52727 95.0 «102139665£+09 2527731044409
ICs 0.CCaC00 ° Do 1 0.00C00 9S.0 (U °
1z 0. 352527 2407130E60E+406 2 105456712E+11 1 5.00C00 $S.0 -128059680E+06 o57€152040E406
SUBTOTAL 0.352527 -407130860£+06 -105496712E+11 5.00C00 9%.0 «1314(99630E+06 -6TELG204CE#06
402 0.2192280 ~3€ECEBI47BE+10 »120033190F¢#1¢8 1 52.00€00 9.0 ~2B4ECLOBOE+1D «hS54970871E210
41 0.277€97 -381090255E+409 «3392Z22340E+16 1 12.00000 9% .0 <254 1E52C0E409 2508007310E+07
42 0224477 S24U584E43E403 ~343293782E+1 4 1 4.GCCCC 9%.0 -B823117&681E+07 «4C7057%17E403
SUETOTAL 0.22535¢C ~L1C44655C0C0+10 21834S67S3E+18 6254534 9%.0 -3Z4E11100E#10 «4FE082799Z 410
SQ= 0.21223¢8 2121105714E4C7 2126806518aE+12 1 10.06CaC $Z.0 24 EZTCE647T7E2QL -212960730E207
A 0.230z227 «287573R5SE«08 2€TH2S2844E+ 14 1 8.00C0C 95.0 -982C1B490E+0D7 ~476945861E208
SUETOTAL - 130040 «30(E9042€L+08 < 675T73790E+14 £.N2€81 9%.0 -111124€31£E+408 «420256221E+038
ECe 0.2G7258 «57(707C00E210 - cB756685)E+18 1 55.00000 95.0 -4€3118641£¢10 «678295355E+¢1)
El= 0.252175 «537279768£+408 «23224€876E+15 1 2.00C00 95 .0 0- -1193041E5E409
SUBTOTAL 0. 2G8C90 s57€0797982+10 «287799057%+118 56.31282 9.0 4LEB8SE0660E+10 -68159893%E<21)
70= 0. 354693 265143126112+03 -7361688G1E+15 1 3E.0G000 9%.0 -6163717E0E¢07 -11€598804£+09
71w 0.2883352 <18S817297E¢C9 - 4605205 44E+ 16 1 128.400000 9<.0 «h€6217861E408 «332003002E¢09
7é# « 254550 «325627506E+0R -24S1578775+15 1 £.QcCccce 95.0 0. -695927812£+408
SLETUTAL 0.213315 «2E156350SE4C9 «558653212E+16 24.73990 9c. «129552713E+09 -53E1751002+09
TCTAL 0.C00£22 al51444E72E411 - EES56 284418 173.17€5¢ 9.0 »133C23921E+11 -16536542€C211

€61



Table G4 --CPUE, population, and biomss estimates for yellowfin sole (cont'd)

VARIANCE EFF. CECG. CONFIDENCE LIPITS =~ HBICMASS
STRATUK SICKMASS NMT BIUMASS : FREEDOM PERCENT LUWER UPZER

10
SUBTATAL

20«
21
SUETQTAL

10s
1z

SUETUTAL

4Cx
4l
42
SUBTOTAL

S0
C2x

SLETCTAL

€0
Elx
SUETOTAL

70=
71e
T2
SLsTOTAL

T0TAL

<10E544741E+07
«1CLS44741E407

«B88EB51492E+05
«90E72609EE+04
«97S724102€+0Q5

0.
«141524€802+03
«141524€800+403

-811038E7€L+05
«1LSSC5427E 406
7523201918 +04
2F2L54350SE+06

«41C284196E+03
<PE13715282+404
295235954282 404

«118306S04E+07
215€579461E+CS
-11¢576298E+07

-21€CE997°5E <05
-547350177E+05
~115451171E£+05
~8E(ET71223E+05

«33€523097c+07

«185051152E+11
-185051152E+11

-€75092470E¢09
- 1E€569122E+08
~6G3I7S0382E+Q9

0.
«115540751F+04
«115340761E+04

-733391715€E+10
-cB0372400E+DS
-39119666cE407
«7€232C155€+10

«157455343E+05
«712974942€C+ 07
o 714549525E+07

«1234E204%E+11
-160025371€408
2123E42075E+ 11

«£259527 92E+0€E
2 2717558554E405
-305529611E+038
-291146835E+409

«365846081F+11

56.00C00
56.00C00

3J7.00000
5.00000
41.6383¢

0.00C00
S.g00CccC
5.006CC0

£c.c0C0C
12.C00C0C

4.00C00
67.00E3¢C

1¢.00C00
8.00000
2.0289¢

55.00000
2.10C00
56.77543

3e.qc6co0cC
13.00¢€C00

£.00C00
30.1654°¢

176.22160

9%.0
9.0
95.0

9.0
9c.C
95.0

9%,
9.0
9%.0

5.0
95.0
95.0
9%.0

9c.0

~772809055E+06
«772E(9055E+406

«3€6210703I5E+05
0.
<AL4LTET1273E405

0.
«5613308C4E+02
«561250804E402

.6393C41617406
-6 G4 155445E005
=245 EE3E6S5EH04
«7505253256£406

-130712059E+02
«3ISE32E21E+404%
«315SE1719E+04

«92E0120010E+06
0.
-9755C70S0E+06

«378250079E+04%

+1555427561E405
0.

«477C16152E+05

«257124535E+407

-131808577E£+07
-131808577E+07

«141555595E+406
-a202042460E+05
~1511776931E£+05

0.
«230916279E+03
«230716279E4073

«982873591E+405
-1 42391310E+05
<1 34397639€405
«105536187E5407

«685856334E403
«15E711023E+4G5
-160381813£ 405

-14050100€E207
-325113107E+25
-142161892E407

«402314942E4C5
-895156593E+405
<24617591%£+05
a12E472€452406

.375921258£+407

7A)



Table C-5 .--CPUE, popul ation, and bionass estimtes for

STRATUH

10
SLETOTAL

20«
21n
SUETOTAL

10e
12+

SUETQTAL

4Qa
41e
Lze

SUEBTOTAL

€0e
SUETOTAL
70
71

728
SUETGTAL

TCTAL

AREA S49. HI.

SAMPLES

22»,950. - ¢569€8492C4+07
22,950, «Z569E8492E+07
160030, 2 179454262£+07
1,720 019251522 8E+06
17,750. - 1587477956407
12,731, « 1425464506407
1:271. «142350S2 €L +C5k
14,002 «156781S42+07
210€12. «c419E8530E407
35115, 2 143771586E+¢U6
2,009, 222469900020 +06
26,736, «cS553€5139E407
by 345, -L8652527702+06
2,317, 225539744 9E406
50562 a1459228156406
2,793 -255218558£+07

975 . 2109212363E+06

23,769, -8 €125775£+07
16,921, «1E94EBOBTE+0GT
4,231, - 8737 21238£406
2,445, -cI39C3€1EE+06
23,553 ~cEL23C172E+07
1355466. - 151682520408

T10TAL
FALLS

N L
[>T

v 1
NG oL O

STANDARD THRAWL BIDTH = 10.5400C000 METZRS

HAULS
HITH
CATCH

57
57

54

57

3e

19

64

HAULS
WITH
NUMS.

57

55
13

73

W o

54

57

36

15

04

317

rock sole

HAULS
WITH CPUE
L-F KG/HA
47 T4.,17839
47 74.17€36¢
11 9.93178
< 12.5011¢
16 10.7637 4
1 G.23965
0 1.2123¢8
1 0.38249
27 5334965
12 11.1138¢
0 0.1339¢€
29 5.6173¢
0 0.22438
1 C.10092
1 0.12145
3c 1€.5921312
3 43.66262
e 19.62207
11 2.95081
1¢ 57.0018¢
3 Sa10275
32 12.8645%
174 20.81804

VARIANCE
CPUE
KG/ KA

-341472E 102
«E41472E 202

-805167E 201
- 3576740 4C2
-107819E+03

- 82820€E-02
45645 4E+CO
-504745E 400

-10585€E ¢01
-84b6275E 01
=106959E =02
-9S2238E+01

-408333E-01
-58845¢€€£-03
-418217E-01

-11997CE=Q2
«335332E+C2
« 455301 +02

- 340958E+C0
2529813E203
-3€6817E 01
«53I3R22F 403

«TELIJEE+Q3

CPUE
NO/HA

410.34210
510-.34210

£0.35234
6§2,55960
42.60052

C.54%61
€.46101
0.99191

67.61151
L8.52196

2.17557
60.46562

1.14063
2.58095
1.67628

13€.53073
2€€.21241
141.85231

€.42229
255.69693
15.55191
52.06047

121.27¢32

YARIANCE
CPUE
N3/ FA

«3B80207E+04
-380207E+04

218987°5£+03
«B66971E+V ]
-105E85EYO04

-20098¢€c-01
«246T57E¢ 01
2 243357E¢01

223604SE+03
-203974E+03
2350511E+ 00
440374+ 03

-96741€EE QO
-35573%€+00
=152315C+401

25314575E¢03
«34505¢E+03
210597 2E+ 04

-157815E401
210221€c005
a258477E+02
-102491E¢05

=160141E20S

SaT



Table C-5.--CPUE, population, and biomass estimates for rock sole (cont'd).

VARIANCE METHNID EFF. DECG. CCNFIDENCE LIFITS = PCPULATIDN

STRATUH MEAN MWT KG FOPULATION PJPULATION USED FREEDCH PERCENT LCGHER UPPER
10« 0.180772 2322599543E+10 «235576869E¢18 1 56.00000 95.0 «2¢5672605E+10 -420327282E¢10
SUBTOTAL 0.180772 2322599943£¢10 «23557€859E+18 56.00C0C 9.0 «225€72605E2+10 -62C327282E 410
20e 0.245176 «221868555£+409 «S74014165E416 1 J7.00€00 9.0 -682727€602E+08 -375464349E409
21 0.251064 «37LE53130L¢08 «302258310E+15 1 5.00000 95.0 0. -321842700E203
SUETOTAL 0. 2S2€€7 «2526354468E 409 «€0424004EE+ 16 3E.09054 9c.0 -1C1€03363E+409 417105572409
10= 0. 429208 <2 3EZ42214E+07 - 383205330E+12 1 27.00C00 95.0 21105683€0E+07 -36S5516067E+07
1gx 0. 231376 «23E812777CE+07 - HE84C4H15E+12 1 S.00CCC 5.0 -B621€83316E¢0E 2414087 20RE207
SUETOTAL 0.325695 “47€369523E+07 - €51610255E+12 6.36767 9.0 «250SS4134E407 -T021BSE33E+07
40  0.073906 «50117€8232 409 «125701334E+17 1 S.00CCC 9.0 «272ECT4S1E+O9 «729550154E+09
41« C.229C43 -518339193£+03 ~212814570E+15 1 12.90cCac 95.0 -185511370E+03 -8350367016E408
bexw 0.0615285 -14¢936041E+07 «1€E64237423E+12 1 4.00000 95.0 «3E6E92700E+05 -203205813E+07
SLUBTOTAL 0.092t9%6 «554517123E+09 -13203164%E+17 62148234 9c.0 -324783€75E+09 o7 842505702409
0= 0.196717 216559114507 a214870705E+13 1 1€.00000 95, 0. +h9€58182cE+407
Cgx 0.C37€45 «2123C254142+07 235037 4493€+12 1 2.00¢C00 9%.0 7293544 22E+0€ -353115335€£+407
SLETOTAL 0. 1CEc 44 «3JEZIQ1ECS59L 407 S ZH99S215CEHLT 12.7074¢ 5.0 -415151551E+0% a7T246513962E407
EOx 0.136184 -10€738017c+10 «314565290E+17 1 5%.00000 9%.0 «711543030E+09 «142321731€+410
€1s 0.164C14 ~85(337476E403 «E1CCCH190F+¢14 1 2.06cCac¢ 9.0 -554510727E402 ~122666422¢€+409
SLETOTAL 0.133227 211S643F922+10 «315175296E+17 56.9959¢ 95.0 -8C0€E29741E+09 -151226€809E%10
70« 0.459464 «37¢734262%E+08 «531590479E¢14 1 3E.0CCOC 5S.0 «225C76426E+08 -5320392110£+08
718 0.222§?7 =371C051432E40G9 -215247412E¢+17 1 13.0000¢ 5.0 -6Z8CL71548E+03 267529570°€E409
12+ 0.3223111 «12(48419EC+08 - 181657959E¢14 1 €.00€00 95.0 «321182Z84E+07 -22£350158E£+089
SUETCTAL 0.24710¢& ~4Z213737TEE4C9 -£2159609€9E+17 18.1075¢€ 9.0 -112618507€¢09 - 7301 28049E409
10TAL 0.€00172 -5630277082+10 -3075354118+18 103.33¢€20 95.0 ~4S2€38520E+10 -0873216896E£+10

96T



Table C-5.--CPUE, popul ation, and biomass estimates for rock sole (cont'd).

} VARIANCE EFF. CEC. CCNFIDENCE LIFITS - BIOQMASS
STRATLA SIJEASS MT BIOMASS FREECGM PERCENT LOWER UPPER

1Cn~
SUETJITAL

20=
21e
SUETOTAL

Ige
12«

SUBTOTAL

4C=
41
Liw
SLETOTAL

S0r
£2¢

SUBTCTAL

€0n
61n
SUBTJITAL

70s -

71x
Tee

SUETOTAL

TICTAL

-S5B1H853€34E¢C6
2587893634406

«54€187 407E+05
21 CS1152339£+405
«6S520274€6C+405

2102€61713E¢04
«75(Z39081E+03
21€2€90622E 404

a355462551£405
o11E736042E+05
29213837320 4C2
2515121 681€+465

2332401057+ C2
<2C192423€L+02
ALEEISLELIL 03

214536022E£406
-1 4€0669025E+05
21555672505+ 06

«17 1257 E60E ¢G5
2827175074 405
242E132795E 404
210L4124€212406

0JE€T7279 458 405

2S213775E5E+1C
aS213775E85E¢10

-Ch34C9427E4+D9
«34702€361E408
-278112074E+09

- 1575083 33E+06
«94397€8HTEXDS
«252306019E+406

-5C663902Z4E+0C
- EZ40323572E+03
2512175360E+05

o1 I324E230E4NS
+375255105E+07
«727001131€+409

-1148470S0E+D8
2111567934€+10
acSE22S5151E+D7
«112%74680E+10

~742680387E+10

56.70C€00
56.00C00

J7.00CCC
5.00C00
19.0501€

27.00000
5.00C00
9.01257

55.00C00
12.0Q0cCac0

4.00CC0
4E€.37935

10.00CCC
8.00C00
1C.16802

55.00C00
2.00€00
SZ.T6ELlc

je.00C00
18.00€00

3.00000
13.35700

9C.5528¢

95.0
9c.0
9.0
9%.0

9%.0
S0
95,0

9.0
9.0
9.0
9.0

9.0

~4391015P8E+06
24391015E8E+06

« 229896 4E5E+05
0.
-306259572E205

«229F10404E+03
-3€9731568E+00
~7C00701974E+03

224Z450756E40S
a510139072E+04
-206174972E+02
«349173229E+405

0.
«225847 0488402
0.

-910326197E205
-627050077E204%
2105443658+ 06

-1G2554506E405
2125403383E+05
«375727€51E+03
-325CE42€6E205

27S57834I5E+0€

-72€685679E406
-72€685679L206

-B86Z478329E205
-26(570233E405
-100434592E+406

-18€362336L204
-158020843E°04
<297311046EE204

<SUBLTL3IASE+QS
-18€453176E405
216 4060259E203
-680370733E205

-10C537280€E404
«137800142E+03
~10E7 8693 1E204

2195683 03€EE406
2229429042E+405
2214490803E%06

-23%961215E+405
-15¢094577E200
o 7380 9282S5E+04
«17L742E16E+4U6

-112377548E207

LST



Table C-6.--CPUE, population,

STRATUM

10
SUETOTAL

20«
Fa L
SUETOTAL

10e
2
SUETOTAL

402
41e
42n
SUETQTAL

SCa
cZ»

SUETOTAL

€0
Ele
SUETOTAL

70«
71
720
SUETOTAL

TCTAL

STANDAFO TRAWL SIDTH

= 16.54000000 METERS

HAULS

TICTAL  WITH
AREA S0. HI. SAPPLES FAULS CATCH
22,950. . ZS69EB49ZES0T 57 50
22,950. . Z569€8492E407 57 50
1650300  .179494262E+07 g 38
157200 o15251532EE+06 6 i
17,750.  J1SB747795E407 44 44
12,7310 < 142546450E407 26 28
10271. 14235092 3E406 6 5
14,002. 15678154 3E407 34 33
215612,  .Z41988S30E407 56 0t
3,115, - 7487715865+06 13 13
2,009. .2249900022+C6 5 5
260736. .2S93ES13SE407 74 . &2
43450 o 4BES52537CE+06 11 11
2,317. 2593974495406 9 7
65662«  oT4592281 SE+06 20 18
22,793.  .255218538E+07 5 43
975. ..109212353E+06 3 3
23,769.  .2661197750407 59 46
16,921.  .1894€6687E407 39 37
4o231. 473731238406 19 17
?s4k6. o Z739C3IELEE406 9 9
23,593. 2642301726407 67 63
135,466.  .151682520£+08 355 116

HAUL S
WITH
NUMS.

50
50

KT

28

33

LT}
13

62

11

13

43
46
37
17

63

316

and bi omass estimtes for

HAULS
HITH
L-F

14
17
16
10

30

12

15

22
15

40

174

flathead sole and Bering flounder.

CPUE
KG/HA

7.8526$
7.85295%

21.19741
6.52639%
19.77617

i1-.39182
781437
11.521%¢C

1.13521
1.68611
2.2312¢C
1.2817¢

2.6184¢8
0.87162
2.01100

2.61257
3J.6050°%
2.6534¢€

8.11405
6.7335¢€

10.0145¢
8.07252

7.33620

VARIAKCE
CPUE
_ KG/FA

«113464E2C1
2113464E2C1

=758 92¢EE+01
«32615SE+C1
-109508E+02

-233326E 202
-731889E+01
2306515k #02

-358411E-01
- 87656 4E =01
<543615E4G0
<6ET113E+00

=15534CE (1
-217377E40C0
-21707EE 401

- 337307E2CQ
«hS93S5EE+CO
-796665E400

=139528E+01
-2€4035E+01
~22018CE<Q2
-2€0537E2C2

«724252E1+02

CPUE
NO/HA

32.97%41

32.97541

137.94277
25.61309
127-45113

38.73S7Tr
23.02433
37.30524

805514
14.45537
£-€1 501

£.94364

12.96132
3.491335
9.66820

15.98127
17-.20487
16.03143

57.16115
51.56289

JE. 57207
54,02327

40.58712

VARIANCE
CPUE
" NO/ HA

=191562E+42
-191562E%02

2287 322£+03
=3707T12E+D2

- a374394E203

-176382L+03
-662704E+02
«2BZ354E%03

«259693E¢01
«777559E+01
«54477CC+01
«158202t¢02

-33180SE+02
«307324F+01
«362542E402

«113566GE¢02
o71117E£201
«184047E402

-122102E¢03
220355S€+03
-29602SE+03
-62663 EE4 03

«133342E+08

8CT



Table C-6.--CPUE, population,

STRATLE

10=
SUBTUTAL

20e
1w
SUETOTAL

10+
2=

SUBTOTAL

LCs
ale
42s
SUBTGTAL

S0=
S2«

SUETOTAL

€0~
Eln
SUBTOTAL

70~
71=
712«
SUETTTAL

10TAL

MEAN KT XG

0.23%147
0.233147

0.153¢€65
0.220289
0.155157

0.205998
«226196
0.302814

0.140629
0.115610
0.252E70
0.1449 36

0.202022
0.249510
0.207339

0.163477
0.203729
0.165516

C-141551
0.131359
0.273823
0.149427

0.000131

FOPULATION

-25556526SE+09
«255565265E+409

~7CE464L10E+09
«174650845E£+408
«775529854E 409

«1651395z26£409
«16(397718E+023
~179179293E+409

«597C9772€E408
-154473060£+C3
«35L01441CSE407
«81C€57722€8E402

«1921€627EEL+C8
277577 213E£+407
«22€5264005£408

«124539572E409
«S75572174E+407
«13(695293E+409

«331749522E409
«7hLE2HBIBBE+CS
-30€856722E +08
-437260Q33£+4C9

«18E581991£+10

VARIANCE
POPULATION

«118E924 42E+ 16
-118692442F+ 16

. 6EB609186E+16
«302854922E+14
~E71837815E+16

«336256944E+ 16
«1¢ECIESSEE+LE
-237557010E¢+16

+142€E91564E+ 15
«EE75C0577E+13
~ZSETST133E+13
« 15415061 42E+15

«T2ESTAIZIEFL 4
+19403°662E+13
«15637R455E+ 14

«E94126463E+15
-755929715€E+12
«654522352E+15

«4112E5018E+16€
«435175621E+15
«c0E392483E415
L47€041220E416

«189640076E+17

and bionmass estinmates for

METHOD
USED

-

-

-

flathead sole and Bering flounder

EFF. DEG.
FREEDO¥

56.00000
56.00CC0

37.00000
5.0CC00
32.511320

27.00CCG
5.€0C00
27.90¢€40

55.00C0C
12.00C00

4.00C00
6Z2.76%6¢

10.00040Q0
g.0c0cocC
1C.54017

55.0CC0C
2.000C0
S6.6657¢

Je.00C00
1£.00C00

€.00C00
S6.126442

129.13701

9.0
95.0

9.0
9.0
95.0

9%.0
95.0
9.0

9.0
9.0
9c.0
9.0

95.0
9.0
$5.0

95.0
95.0
$c.0

95.0
9%.0
95,0
8.0

95.0

CONFIDENCE LIPITS = POPULATION
PERCENTY

LUWER

«1904E08S4E+DY
=1 504E0855E409

«569522061E409
<Z1B1E8T794E+0T7
-586854091E+09

«459C97931E+08
2913389675E406
«559SER024E408

-3S7561758E+408
«-895€35846E¢07
=1474589€5E+07
=3E2760737E+0E

«1898€18C¢1E+Op
0a
«2T1S47 569407

~720€101303€+08
«191€80428E+07
+778E181 42E+08

-2C1735718E+09

«3C7S51952E+08
0.

+259196C13E+40S

«1E1215513¢g+10

(cont'd).

UPPER

«328049676E209
«32E643676E409

«947407559E+09
-3276422910£+408
«96500569EE+09

«288369259E+09
«151561539E403
«29E399793E409

-33€633685E403
«219539253€E408
«104055987E+405
«105221372E409

«324433937E+09
=987 95467E407
«414093221E4038

=177798113£+409
«955463859E+07
«-1835287735E+409

«4561763326L409
«1183544822409
«64E263524E£403
-57S3240432409

«215848469E¢10

6qT



Table C-6.--CPUE, popul ation,

STRATUM

1Cx
SUBTCTAL

20
21w
SUBTOTAL

10«
Igx

SUETOTAL

40x
61
42e
SUBTOTAL

S0
S2w
SUETGTAL

60«
Elx
SLETOTAL

70x
. 11s
72
SUBTOYAL

TOTAL

BIONASS MT

-61£146SS3E+0S
«61EL46593E +05

-11€549352E+06
-3EES10€84E+CK
«12C€398459E+06

21525551 9E405
«34(745945E£+04
«351330114E+405

~8414B805E8E+04
«1E801371622404
153772 LEEE+ L4
«1172393565E+05

+35(23905€E+04
«b9c5822€9E 403
«4554972835404

-208247245E£405
«12(737260CL+04
«21€320973E+G5

«47C520140E405
«9EL3865867C+C4
«B4C264147E+C4H
=6522383254E+05

-340865482E4C6

and bi omass esti nmat es-

VARIANCE
BIQFASS

+703023993E+08
«702023993£+08

«Z2254322279E+09
«1169264855407
«c1C601543E+09

«hUHEEB2RTEXDS
-1351€1347E407
«446257901E+25

«156936202€+407
~1CCCS044EE+OE
«2SE2CR575E+DB
2232702114E+07

«4238€50652+407
»137245617E406
ch475E9527E+07

.2061591 48E¢N 8
© .5141CQ545E+05
ZZGEETI24IE40E

+4€9950131E+08
+5C€6C0G4112E+07
-154558255€E+08
«E80578337E+03

«E42690569E+05

for flathead-

EFF. CEC.
FREEDCY

56.00CCC
5€.0000¢C

37.00000
5.00C00
39.1254¢C

27.00000
5.00C000
27.76210

55.00C00
12.30cC0C

4.00€00
12.36€61

10.00€00
£.0000¢
1(.7680¢

55.00000
2.00CCC

56.85161

38.00C00
18.00¢00

2.00C00
25405996

70.93¢€21

sol e and

CONFIDENCE
PERCENT

Bering flounder (cont'd)

LIMETS - BIOMASS

LCWER

«450C13 347E+05
«450C13347E+05

«B5B417942E+05
«B47 147230E403
«8567€52318E+405

«856070058E+04
«374526423E403
«119848855E+05

«5€00813€E6E+04
«1112137E55E+46 4
«127121422E403
~B42955608E+404

0.
0.
[

-113151691E+05
0.
<125207376€405

«3320CE2358E+05

+LEBSTEE52E+0 4
0.

~483429017E+05

.282503580E+00

UPPER

«T8€279840E405
-TBE279840E 05

«147256910E405
«685086644E404
-151120386£+06

+952904029E+05
<6 4k0 3824 7E+04
<986211362E405

«112229073£+405
«245060571E40%
«294832790E404
«150783577E405

«861400714E404
«1545 87861404
-930359951E+04

-295342793E+05
~4083206252404
-3074345655405

.609757923£205
«147975731E435
«174811226E+405
«323327490E205

-39E326984E406

09T



Table C-7.--CPUE, population, and biomass estimates for Alaska plaice.

STRATUM

1Cz
SUETOTAL

Zgw
21e
SUBTOTAL

10=
1ée

SLETGTAL

4=
41a
4z
SUSTOTAL

£Cn
S2e

SUBTOTAL

€Qn
El=x
SUBTCTAL

70
71a
722
SUETOTAL

TCTAL

$Q. HMIa SAMPLES
22,950, 2a256568492E+07
22,950 ~¢5€9£8492£+07
15,030, - 175554262E407
1,7204 215251532 €E+06
175750 « 1987 477925E+07
12,731, 21425464507 407
1,271 2142350928E+06
14,002, «156731542E+4+07
21¢612.a «c419€8530E+0Q7
Irllb . - 148771536L+0¢
2,009, 22249350002E406
26,7360 «¢593€E5135E+¢07
Le345. 2 L2652Z370E+00
25317, 2¢59397449£406
6rH62a «T45922819E+G6
22,793 2255218538 +07

975. 2169212353466

c3,7€9. -C€H513G775E0T
165,921 - 1B94EECBBTZ+07
45231, <4737 31Z3EE+D6
2,446, a2739C3€1922406
232598, «c€4270172E¢07
1355486 215168252CE+08

TOTAL
FAULS

-~ b 1
PRI

11

20

56

<9

35

67

355

STANDARD THABKL PICTH = 16.54200C€00 METERS

HAULS
HITH
CATCH

47
47

14

19

[P )

13

74

190

13

Vi
N

59

21
15

45

HAUL S
HITH
NUMS.

47
47

14

w

w M

56
13

74

10

18

56
=9
21
15

45

2790

HAULS
WITH
L=F

11
11

NN e

A
(oW

[ Y]

~

CPUE
KG/HA

9.19698
9.1965¢

2.23018
1,19547
3.03307

0.04983
0.521E¢%
0.09265

4€6.018€¢
31.80124
10.58622
41.9525¢

12.09047
20.202¢89
14.91194%

20.7788S
2225061
20.01852

STl 149
2.€698¢
B.B0S4E
6.60561

15.54337

VARIANCE
CPUE
KG/HA

-3€040CE=C1
«3E0400E «01

«24EB118E (1
217990 4E+CO
2266 102E401

77617 ¢£-03
«794337E-01
-80209EE -01

- 15327 €L 202
=5C187CE+02
=5311797E401
2208583203

=93103¢€E202
-4 B3224E402
a14142€E203

-67919€E+01
-283997E 400
- 7TCTE95E4C1

«42615EE 001
275654 4E 401
«17971EE2C2
- 30198€L+02

-393625E 403

cryc
NO/HA

1€.23256
1€.28256

6.01530
1.48093
.57 569

0.04€74
0.53723
009128

92.52100
57.385247
15.62C65
82.70255

10-.81238
20.35¢€79
17.61069

L1.14€56
1,33295
35.61537

£.96066
14,11 342
$-h5€76
Ta73475

28.99442

VARTANCE
CPUE
NO/HA

-£52701E201
«08952701E+01

212761SE¢02
-38752€E+00
-13149CE*+02

-067429€EC-073
-10670SE+ 00
«1073332L+00

<90991EEe(3
-10563CE#+03
-67827€Ee 01
«6283300¢03

«58231%E+02
«123021E+03
~1813028+03

«2hBLLSEXO2
«14143€E001
-26255€EE+02

-53890CE+01
«25483%5E002
217201 4E¢02
-4 B8073EE¢02

=905745E¢03

19T



Table C7.--CPUE, population,

STRATLM

10~
SUETGTAL

20+
21~
SLuTOTAL

I(s
Iz«

SUBTOTAL

4Cx

4=
42

SUETOTAL

S0«
€2

SUETOTAL

ECx
€l
SUETOTAL

70
71
1cw

SUETOTAL

TCTAL

MEAN KT XG

-S64E16
0.966£76

0.535¢€37
0.207241
-S43595

1.C66690
0.571131
1.015477

0.4573%3
0. 56452
0703314
.S07291

1.113€52
C. 665504
0.846755

0.504596
0.5€7174
0.5C5222

0. 5682563
0.614293
0.92112¢

0.848534

0.C00540

FOPULATIUN

«12E167E74E+C9
<12E167874E+409

-330953236£+C3
«A77414925E406
-33S€9238EL+08

-20L093352E+4Cb
«23LZSEG4SE+06
<4 383523015406

-HhES323586E409
«HPEQAT S4B U8
-1C7€5014C-+038
STSEI9T SSSE+0S

-161162270E408
2241227 431E4(C8
«402389701L+03

=321678640E405
-12€227505E407
-322560515E+09

«345542192E408
.20L805084z+C8
«75244499CE407
H53(C917E81E+C3

«134716248E4+]0

and bi omass estimtes for

VARIANCE
PCFULATION

«528235299€+15
«S23335299E+15

«385794707E+15
«124755247€412
1855295023E+15

«128563450E+11
-cC2€95725%+11
«331459185E+11

«-2B0184607E¢17
«125120452E+15
e l171E74G2E+13
«cE14T7TB2GEF1T

-125447694C+18
ST767T1TI93E+14
-207119404€+15

-151850236E+16
-158346721E+12
< 1518c6071E+1L0

«-181520876E£+15
«S2EE308373E+14
«121050923E+14

S Z4T253057E+15

«31035134JE¢17

METHOD
USED

-

- -

—

EFF. CEG.
FREEDOM

56.00€0C
5€.00cC0C

37.0Gc0¢€
S.30C0C
37.1625¢€

27.n00C00
5.00€00
€.42204

55.00000
12.00€G0

4.CCCOC
57.22441

1C.00(¢0¢C
-8.00€00
17.96¢c81

55.00C00
2.00€00
55.20857

3€.00C00
18.0000¢C

2.0C¢00¢C
€2.81909

74.78822

CCNFICENCE LIFITS

PERCENT

Al aska plaice (cont'd)

LOWER

.820761088E+08
.6Z07€1088E+08

0.
0.
0.

O
0.
0.

«3501704E7E+09
«374240824E403
<5C55723<7E+07
«422123569E409

0.
« 3T 9S5€0659E+07
«9E7260225E+07

«243457210E+409
Oa
2244 E16325E409

~72E047104E+07

«502268358E+07
0.

~315€E85533E+0¢8

.9SSEEBTTLE+DY

= POPULATION

UPPER

«174253639E409
«174259€35E409

«726153560E408
«185260857E+07
o7 37957256403

«43€761071E406
<6004 75969L+05
-833353624E406

«102147668E+10
-861534273E4C3
16435504 4E+4078
«105447234E 410

2414553154408
~A4bL45879EE+03
+J0€ED53330E403

«395360070£+09
«299455932£407
«401105503E£+209

-615079€BEE+03
.35$373332E+03
Z159588957TE+433
-964498027E403

«165369a815E+1)

Z9o1



Table C-7.--CPUE, population, and biomass estimates for Alaska plaice (cont'd)

STRATUF

10=
SUETOTAL

20
21
SUETOTAL

4Cx

hes
SUETOTAL

£0s
c2e
SUETOTAL

EQ=
€1
SUBTOTAL

70+
71»
72
SUETUTAL

T07AL

BIOMASS MT

«722938117C+05
- «721938117€ 405

«1776044E1E+405
«7CGECS0ELSEQ3
«1ELES5C4L3E+05

«217581958E£+4012

«2275546302403
«445136589+C3

-341120508E+0C6
~3€1115 5252405
«757160759<+04
.384804002E+06

<1E(187772L+05
«16(€537719E+05
«340725492E+CS

«167446420E406
«752513532E+073
=162199 336406

«334563197E+05
«125E11721E+CS
«I3E799014E+04
«33LE5442CE+0E

W72€E45790E+06

VARTANCE
o IOMASS

-2233C4453E+09
«223304453E+409

+75008€462E+08
«€25769727E+05
«75C714235E408

«147957064E+05
-151035214E+0%
«255022278€405

<E42Z219041E+10
«S7233C0324£+08
«Z2430555%8E+07
~E48190429E+10

-Z0€750365E+09
«305093147E+0¢8
-237295679E+09

<41511B774E+09
«317841173E+05
«415150558E40%

«14354551€E+09
~16773€250E¢0E
«120513090E+08
«17¢570454F+09

«9€05730E6E+10

EFF. CEC.
FREEDCHM

5€.00¢00Q
5€.CCC0C

37.00€00
£.00C00
37.38430

27.00000
S.09C0C
7.2607¢<

55.00CCC
12.00C00

4.00c00
SE.T9849

1¢.00000
g.goccc
12.787456

55.0000C
2.00C00
5.15421

3€.0C0C00
18.00G¢00

8.00C00
55.08794

85.71534

CCNFIDENCE LIFITS
PERCENT

tnwn AN an
L)

-3 -3 -]

9Z.0
9.0 -

9c.0

95.0.

9c.0
9%.0

9%.

9.0
9540
9.0

LCWER

-4 24286092E+05
«hZ47B86092E+05

SLE4Z920€9E+03
.619109724E+02
-9002136€1E+03

0.
O.
«361746241E+02

«157093717€+06
«196200101E£405
«324340126E404
«200416093E+00

0.
«299CE38%06E+04
758754 955€+03

«121569133E+06
0.

+122241881E+0¢6

«920714C70E+04

«357€35608E+04
0.

«ZTOSET4EBLEHDS

«5I1€A4B70E4+06

- BICMASS

UPPER

«102359014E+06
.102359014E+06

«353366041E+05
«134820232E+04
«36C307956E405

C467694221E403

+543521236:403
-B854098552E+403

«52S147293E405
=52€60377502+405
«11E993137€+05
-565191922c+405

«500578794E405
-291169054E405
ob 73463434405

-20232370€E+405
«15200821CE+04
«204056796E406

«S577854983€405
«211359081£+405
«155901274£405
- 7T9E381355E405

«922046711£+06

€91



Table C-8 .--CPUE, popul ation, and biomass estimates for

STRATUM

10+
SUBTOTAL

20«
21
SUETOTAL

40«

LY4)
SUBTOTAL

S0«
S2=

SUETUTAL

€0«
€1
SUETOTAL

7C=
11=
72«
SUBTOTAL

TOTAL

STAKDARD TRAWL

AREA

SQ. HI.

22,950.
225950.

16,030
1,720.
17,750.

12,731,
1,271
14,002.

21,612
3,115.
2,009.

26736,

4s 345,

2,317 .
6,662

22,793,
975.
23,769,

16,921,
4,231.
2o h46.

23,598.

1355466,

PIDTH =

SAMPLES

-Z569€E4LI2E+OD7
« 5696649 2E+07

«179494262E+07
«19252522¢E+06
«198747795E+07

«142546450£+407
«142350928E+06
«156781543E407

«c4158893CE+4D7?
« 1487 715B6E406
«22499C002E+D 6
«2S93ES13SE+LT

«8EBS25270E+06
«259397449E406
<74592281 5E£+06

«2S521853€5+07
«109212363E+06
«266129775E+07

-1E94€E6687E+07
«L23731238E406
-c139203€1EED 6
«cb€4230172E407

- =151682520E+08

TCTAL
FAULS

‘11

20

56

59

3s
15

355

16.54000000 FETEFS

HAULS
WITH
CATCH

NN

24

Lol wWOmN

-

HAULS
WITH
NUMS.

[~ ]

No ™

24

28

-0 O - wWokrFN

[

NN Ny

[N

60

HAU
WIT
L=F

LS
H

(s o)

18

21

[~ N1 =] S N-N-1

PN N ]

27

G eenl and turbot.

CFUE
KG/HA

0.00000
0.00000

0.1621¢
c.c0CGC
0.14645

2.93924
0.6595¢€
2.73351¢€

0.0201¢
0.00963
0.00000
0.01742

0.04428
0.00000
c.02a6¢8

C.00149
0.00000
0.00143

0.47€42
0.04157
0.97740
0.45035

0.3852¢

VARIANCE
CFUE
KG/FA

0.
0.

-219170E 01
0.
-219170E-01

=21599CE00
«558342E -01
«27182°E+00

-223215E-03

-926562E =04
0.

«315875E~-C3

«196084E -02
0.
«156C84E~-02

«222191E-05
0.
«222191E -05

-155181€£-01
-172769E-02
-20252<E100
«21976EBE 4CO

+515789E+00

CPUE
NO/HA

0.00000
C.00000

0.03475
0.20000
0.03138

1.99338
C.B82903
1.70€07

C.02€52
0.01758
0.00000
0.02350

0.07 810
€.00000
0.050654

0.00411
0.000C00
0.001254

0.46506
0.05727
1.29304
047778

0.47824

VARTANCE
CPUE
NO/EA

0.
Ja

«336297<-03
Oe
«836297E-073

4440328400
=98053CE-01
«542092L+ 00

«350451E-03

«31274CE-03
0.

.6632312-03

«60995C€2-02
Qe
«609%950E-02

-16874CE-04
De
«168740E-04

-136421£-01
«32801€Ec=02
«282017E+00
=252935E+00

«843547E¢00

FotT



Table G 8. --CPUE, popul ation,

STRATUF

1Cx
SUBTOTAL

2Cs
21=
SUETOTAL

10»
12s

SUETATAL

4G
L1s
42«
SUBTOTAL

S0
£2n

SUETUTAL

€0=
Elw
SUETOTAL

7Cx
LT 1=
72«
SUETUTAL

T0TAL

MEAN WT KG

0.000C00

0.€C0oC00-

L.EETCS2
0.000000

4.E07052 .

0.736028
0.807¢e42
0.731432

0.760€1a
0.544309
0.€00C00
0.741E36

0.%S65539
0.000C00
0.5656589

0.262873
0.CCoC00
C.262873

1.024435
0.725745
0.755833
0.942¢€73

0.C00€%6

FCPULATION

0.

0.
-151043624E+406

0.

-191043924E+406

«1743708212+08
-3€1500863E406
«177585930E 408

«15€604166E+06

«1EES3I6B7E+CS
0.

«215497554E 406

«11€393€29E406
Q.
«11€393€29C 406

«32114274EE+05
O0..
«321142 749 «0S5

«265511306E+07

«B831107 434405 .

~LUE4B5102E+07
«3E€711403E407

.222207472E 403

VARIANCE
PCPULATION

0.
0.

«2526219%5E+11

-2S¢821896E%11

<EHEE0S5IGECL3
-18644SA25E+11
- €464700 T0E+13

«1525C4104E+11

«31569S5330E+1S
0.

«196153758E+11

«135474759E+11
0.
=»1354747€9E+11

«103132555E+10
0. -
-1031328€5€E+10

«455514145¢E412
«690736563E+10
«198528598c+12
T «EE64950139F+12

+520512681E+13

and bi omass estimtes for

METHOD
USED

- -

EfF. CEE.
FREEDCONM

c.00c00
0.00€00

37.00000
0-.00000
3r.g0ccCC

27.00000
S-00C0¢C
27.54212

5%.00C0C
12.00C00

€.00000
62.3127¢€

1€.00C00
0.00C00
1¢.0¢CCC

55.00€00
C.0CCCC
55.00¢C0¢0

lg.00coc

1e.00C00
£.00€00.

18.1424¢C

33.86529

G eenl and turbot

(cont'd).

CONFIDENCE LINXITS - PCPULATION

PERCENT

95.0
9.0

9.0
9c.0
$5.0

9c.0
9%.0
9.0

9.0
9.0
95.0
9.0

95.0
950
5S.9

9.0
9.0
95.0

$5.0
9.0
95.0
9.0

LCOHWER

0.
0.

0.
0.
0.

«11454B445E+03
«1C4358506E+05S
«118714120E+068

0.
D.
0.
O

0.
Oa
0.

0.
O
0.

«1324857€3E+07

0.
JSTAI70227E405
«2151€6541E+07

+1€0431014E+08

UPPER

0.
0.

-51339220EE+06

513392204056

-234193198E403
-712561875E+06
-237757530E408

«47480821452406

-50C620190E+05
0.

-495513930E+06

«37907€E013E+06
0.
«376676013E406

«965114244E405
C. :
«965114244E405

«4507336849E407
«257726415E406
-«211235502E+407
-558036425E407

-281783930E+08

99T



Table C-8.--CPUE, population, and biomass estimates for Geenland turbot (cont'd).

VARIANCE EFF. CEC. CCNFIDENCE LINITS = BIGMASS
STRATUM , EIOMASS NT 3I0MASS FREEDCM  PERCENT . LOWER UPPER
1G* 0. 0. 0.00c0C 95,0 0. 0.
SUBTOTAL 0. 0. 0.00600 5.0 0. 0.
20e -891611916E+403 .€62576241FE+06 37.00CCC. 9%.0 0. +258180951E404
21 J. Oe C.00C00 95.0 Oa 0.
SUBTOTAL «A191611916E+03 «EB2S76241E+06 37.00C00 9% .0 0. «254180951E404
10e <12E241799E405 . &11312372E+07 27.00C00 95.0 <BETCO2324E404 159983364 E405
12« e2951563333E 403 - 1061E4352E+09 c.00cCa0 9¢c.0 «2T075542E+02 «D95€8691172E403
SUETOTAL «131261432E405  «412374015F+07 27.63196 9%.0 «8SSEE2247E404 -17295663E8E435
40+ «145579911E+403  .122652013E+05 55.00€00 95.0 0. 3717 74366E403
41e .10283321CC+02 .1057571815+03 12.00C00 95.0 0. .32€6922989E402
Lze 0. 0. c.C0C0Q 95.0 (1298 [+ :
SUETUTAL -15¢363742E403 .12370S584E+05 SE.78%89 95.0 0: -382546935E403
cCx “65S938S6BE+02 . 4I5518913E+04 10.00c0¢C 95.0 0. -213028170£+403
S 2w 0. , 0. €.00€00 95.0 0. 0.
SUBTQTAL 6555385680402 «4215518913E+04 10.00€00 95.0 0. -213028170£403
€0 -11€533630E+402 . 135801565E+03 55.00C00 95.0 0. +3503359354E+02
61 0. 0. 0.06C00 95.0 0. 0.
SUBTLTAL 1165339306402  .135801569£+03 55.00C0¢ 95.0 0. 350335954 E402
7 0w - J27€5065022+04  .522705134E+406 38.00€00 95.0 -1 29936058E+04 452307694 5E+04
71 6021721676402 . 263R15904E+04 18.0000¢ 9%5.0 0. 1870437512403
7w L2C061449E+403  .14256785EE406 8.0000¢ 95.0 0. -16507E6460E+04
SUBTOTAL «364544371E+04 .E66911161F+06 24.00137 95.0 .195736025E+04 «53335271L7E+04
TOTAL 175607 C92E+4C5  .S47702951E+07 45.56142 9.0 -171£32133€405 226182052405

-

991



Table C-9.--CPUE, population,

STRATUM

10w
SUETOTAL

zC»
21«
SLETCTAL

10
2«

SUBTOTAL

LOw
41x
42«
SUETCTAL

S0«
Sew

SUBTOTAL

€Ce
Elx
SUBTATAL

70~
71s
72»
SUETOTAL

TCTAL

STANDARD TRAWL B»IDTH = 10.5400C000 NETCRS

AREA SQ. MI.

22,930.
22»950.

16»030.
1»720.
17,750.

12,731,
1,271
14,002.

21,612,
3»115.
2,009,

Z6r 730

he345.
2»317.
5»562.

22,793
975.
23,769.

16,921,
4,231,
2,445,

23,563

135,466

SAMPLES

«2569€8492E407
-2569€E8492E+07

= 179494262407
« 1§25 2522E8E+06
«15R7 47795€£+07

« 14254645CE+07
- 142350528L+06
« 1267815432407

«c41988530E+07
« 24E771566c+0€
«2249900025+06
=2993€5135E+407

«4E6525370E+06
«2S5397445L+06
« 74592281 SE+D 6

-255218558E+07
«1692123637406
«266139775€+07

«1394E66B7-407
«k73721238E4+06
«c739CIEL1EE+LE
«¢64230172E+07

«151682520£+08

T0TAL
FAULS

11

20

56
59
35
19

67

355

HAUL S
WITH
CATCH

=~ ¥ ] WD WO

O 4\

151

and bi omass estinates

HAULS
WITH
NUMS.

15
15

37

43

N N
=AY )]

c oo WO WwWo

W

35
19

56

151

for arromooth and Kanthatka fl ounder.

HAULS
WITH
L-F

[~ -] oocoo

Cad TN peai

CPUE
KG/HA

0.22R4¢
0.22845

19.31581
7.11150
18.13252

4.16597
0.137340
3.7994a3

0.00000
0.02093
g.06¢cCcC
0.C0244%

0.00000C
0.0000C
0.00000

0.14750
2.17762
0.23¢cac0

T.P1347
3.4207°
0.2581¢C
€.24271

1,935912

VARIANCE
CPUE
KG/FA

.802012E~C2
-802012E-C2

«126945E 402
-18010€E 401
«14G95€E+02

-109032€£401
-177965E£-01
-110812E 401

0.
-37133¢E-03

0.
«371332E-03

0.
0.
0.

.132995e-01
«154197£+401
«195527E 401

«244001E£+401
«528441E400
-520635E~C1
«3C4152E£401

-206085E 402

CPUE
NO/HA

0.66308
0.66106

37.25C03
41.05122
55.€68078

€.57092
0.14705
S.07Ea4b

0.00000
0.40130
€.00C00
0.05377

0.00C00
0.00000
0.00000

0.€7232
14.56827
1.24255

24.61355
21.33411

0.28130
21.50223

11.90752

VARIANCE
CPutE
NOZFA

«713478E-01
«71347€E-01

«11363CE+ 03
=38038€EE+D2
«15166EE+03

«195831E+401
«2162432-01
«19333 1501

0.
«18043C5E+00

Ja
«19043%E+ 00

Oe
Ja
0.

«156267E+00
-78538¢€E+402
«TB734EE+Q2

«228B84SEFQ2
5514 22E402
2599497c~01
»58087CE+02

«2907 3ZE+Q3

LOT



Table C9.--CPUE, population, and biomass estimates for arrowtooth and

STFATUH

10~
SLETATAL

20%
21«
SUETUTAL

10s

12= -

SUETOTAL

4Cs
41s
42+
SUETUTAL

50=
£2w

SUETOTAL

€0
€l
SUBTOTAL

7Gx
71~
7=
SUETOVYAL

TCTAL

MEAMN WT KG

0. 344540
0. 344540

0-.327394
0.173235
0. 325669

0.747E07
0.507132
0. 748226

0.CC0C00
0. 045259
0.€00C00
C. 045155

0. 0C0CoQ
0.CCCCo0
0. €00CO0Q

0.219284
0149477
0.185750

0. 317446
.0. 160242
0.917<27
0.250214

0. 000331

FOPULATION

«321529137€ 407
«3219291372E+07

«31£7760842E+409
«24Z3110119E+408
«3IESETES4C 409

«242253903E+408
«541220395E£405
-242E95123E+08

0.
«452047€87E406

0.
«4SI0LTEBTE +CO

a.

0.

0.

.52%607 62EE+07
L487367 107E +C7
2101297 494C +03

«14ZE51035E+409
-30SSE7209E+408
«23EC16723E405
«122045823E 409

«55326527€6E+409

VARI ANCE
POPULATION

©442072409E+13
S5420724C9E+13

«3435151 72+ 16
«132311332E+14
«3448382S57EY 16

«375283371E+14
<411163595E+10
23753244 87E+ 14

0.
»2G6004322E+172

VS
«20€0CH322E+12

0‘
0.
0.

«119956746E+14
«ETESI1117€+13
«Z07854853E+14

~770844655E+15
-740023865€E+14
«422022574E+11
«BLLE2G243E415

.435621587E+16

METHCD
USED

Gl ol

-

EFF. CEha
FREEDON

56.00000
56.00C0C

37.00c00
c.00C00Q
38.65665°%

27.00000
5.00000
27.0275¢

€.00C00
12.00€00
0.00€00
12.00C00

g.aQcao
€.CCCoC
€.00c00

5%.00CcCC
2.00C00
2.30268

3e.c0c00
18.00700

£.00cocC
S50.14€20

61.53774%

CONFIDENCE
PERCENT

9.0
95.0

9.0
9.0
95 .0

9.0
95.0
9.0

95.0
9<.0
9.0
95.0

9.0
9% .0
9c.0

9.0

9%.0

9c.0

95 .0
9%.0
9.0
9S.0

Kanthat ka flounder (cont'd)
LI¥ITS = POPULATION
LCWER UP?ER
«100535704€+07 -943322569E407
-1005357CAE+07 -9471322569E+07
«195556449E+09 «433597236E409
<141133971E403 -343085263E408
«2200€2168E+09 <457913540E409
«117547610E+08 -368960195E408
0. «228975803E406
-1181E1945E+08 -369502301£+08
0. 0.
0. <1 4E204565E+07
0. 0.
Oe «148204565E+407
0. 0.
0. 0.
0. 0.
0. -122012140E+03
0. <4254 39336E+08
0a «2974756005C+08
.8E6232517E+08 <1990 73919E+09
«128075219E+03 «%491099199E+03
0. « 7097 42639E405
<1156C6E62E40S «232484933E409
<421283952E+09 «685246563E£+409

891



Table C-9.--CPUE, population

STRATUN

1Qa
SUBTOTAL

20~
21
SUBTOTAL

10~
12»
SUETOTAL

40+
41+

42w
SUETOTAL

SQ=
c2s

SUBTUTAL

€0%
€1
SUETOTAL

70+
71+
72+
SUBTOTAL

1CTAL

BIOMASS MT

-17$82543SE+Ck
-17$325435E404

-1CE203809E+05
~419419062E+04
«11C39800CE*+06

~I819068S1E +05°

«5E1703411£4+02
-182438555€£405

0.
.22164192CE4C2

0.
«2226041520E+C2

0.
0.
0.

~115309749E+04
«72E502062E403
«1EE155655E 404

<45 T4T4T40E+0S
«4SE3IITISCE+CH
«21€551€55E+03
.50£280051E+05

-182377079E+C6

and bi omass estimates for

VARIANCE
BICKFASS

+496528337E+06
+45€928337E+06

«3837€556%E+409
+626471927E+06
«1E439604CE+O09

«Z07R€4323E+08
-133378853E+04
«2079181651E+08

0.
«423842894E+403

0.
«423842894E+03

0.
0.

G.

-812852296E+06
-217339550E¢06
«1C3015185E+07

«£2186426cE+08
«1133E49C2E+07
«h53945204E405
.£336€6701E+08

«450CB2071E+409

£FF. DEC.
FEEDCH

56.00000
56.00000

37.00c00
5.00000
37.7351¢

27.00000
5.00C0C
27.04085°<

c.00c00
12.00C00
€.00C00
12.00C00

€.00C00
0.00C00
c.o0o0coc

55.00€00
2.00€C0C -
2.87752

"38.00000

18.00C0C
g€.00C00
40.29648

60.23€44

CONFIDENCE
PERCENT

9.0
9.0

95.0
9<.0
9c.0

9%.0
9.0
95.0

9% .0
95 .0
9%.0
9.0

$5.0
9.0
9.0

95.0
95.0
9% .0

9.0
9.0
95.0
95.0

95.0

LIFMITS - BIECMASS

LGNER

«3B4EF05C1E+O]
«3E4E90581E+03

«664 EEF262E205
«215524465E+04
«7CHS07144E+05

«BE3LT2795E+04
0.
~BE892136B7E+04

0.
0.
0.
Oa

«269874497TE405

«272€78524E+404
0.

«320751938E+05

-1286014284E+06

arrowtooth and Kanthatka flounder (cont'd).

UPPER

«321121813E404
«321181813E404

«145318692E406
«5622913660E404%
«150145235E+406

«275460423E405

. «20772628ELE+03

«27€E0S5741E405

C.
«672242348E402
0.

-7 2242348E402

0.
0.
g.

<296099724E 404

«665155590L 404
«H24907TH25E4D 4

«537074923E405
«72C117367E404
«702426026E£+03
«589803165E+05

«227152673E400

69T



Table G 10.--CPUE, popul ation

STRATUNM

1Cs
SUBTCTAL

el

21w -

SUBTOTAL

10~
12s

SLET0TAL

40+
L 1e
LZw
SUETGTAL

SC» -

52=
SUBTOTAL

€Ca
Elw~
SUBTUTAL

70»
Tix
12+
SUSTOTAL

TCTAL

and bionass estimtes for

STANDARD TRAWL BIDTH = 16.54006C00 NETERS

AREA 350. MI.

27,950,
22,950.

16,030
1,720
17,750.

12,731
1,271
14,002

21,612
3,115
2,009,

26r736.

45345,
2,317
6,562 .

22,793«
I75.
23,769,

16,321
4,231,
2rh4a .

23.598.

135,465

SAMPLES

«256968492E407

-2569€8492€+07

< 1754342620407
«19253532€+06
«158747795E+07

«142546450E+07
~14235092€EE+06
« 156781543407

«C419E86980E+07
«142771536E406
«224950002€406
-« c593€51392+07

4865253708406
«¢59397449E406
«745922819E+06

<25521B5 8E+07
-109212362E+06
<€E6139775E+07

«JE94€ECBBTE+Q7
« 4737 2123 8£+06
«2739C3€1L8E+06
-¢64230172E+07

«151682520€+0¢8

TGTAL
FAULS

ST
57

11

20

56
59
39
19

67

355

HAULS
WITH
CATCH

o

19

20

28

13

47

198

HAULS
WITH
NUNS.

52
52

29

32

v e

19

20
28
13

&7

198

HAULS
WITH
L-F

n

Ll R I

(V. NV el

Paci fic halibut.

VARIANCE

CPUE CPUE

KG/HA KG/HA
4.05478 50223 EE 400
4.05478  .502238E+00
3.73234  .B3S596SE+C0
0.37200  .34630€E-01
31.40681 .890600E4CO
0.38562 .69804EE-01
4,08443  L,56032€F 401
0.72145  .BET3I06E 401
0.6037Z .2€4167£-01
C.37501  .5€1718£-C1
0.05291  .10683CE-02
0.53568

336573 -01

0.00000 0.

0.10587 -12802€E-02
0.03682 -12802€E-C2
0.5094¢ «8€237€E-01
0.40326 -1€2619E400
0.88E71 -24B856E 200
2.01160 «243722E400
6.26302 «157862E4C2
1.04748 «199933€+¢00
2.5738¢ -162299E+02
1.93714 ~2E629EE+C2

1.03€95
0.22 1356
0.95¢E16

0.06218
0.539382
0.10%55

0.26953
0.11668
0.08953
0.23¢€20

0.00C00
0.17133
0.05960

0.30264
0.21337
0.35651

0.€1606
1.18776

063489
1.07508

0.72835

VARIANCE
CPUE
HO/HA

+89671 4E-01
-896714£-01

<69318SE=01
-192241£~01
-8B854 30E-01

-864359:-03
«3977797-01
«400422c-01

«503065E~02 "
-21203E8E-02

. 301002602
.102111c£-01

<4B0155E~02
.480155€-02

-11458€2-01
«455265E-01
«569351£~01

«17781Cc=01

-2€9995c#01
+3351172-01
277129401

«3006214E%01

OLT



Table C 10.--CPUE, popul ation,

STRATUN

1Cx
SUETOTAL

20»
Z1ls
SUBTOTAL

(s
1z«

SUETOTAL

4Ce
41e
Gzs
SUBTOTAL

SO
e

SUETUTAL

€Ce
€le
SUETOTAL

70
71
72

SUEBTOTAL

ToTAL

MEAN wT Ka&

2.353133
2.3%3133

J.c5991327
1.6€3972
+555582

6.2C1155
7.566258
6.835C45

2.239¢€51
3.2139S53
0.550¢25
2.249370

0.000C00
0.617707
0.617707

25017556
1.283552
2.452178

3.265266
1.904713
le€493E58
2.477520

0.C02658

FCPULAT ION

«13%B6356721E+4C8
-135636721£4¢C8

«S57C146993E+07
«1312850197L +06
«5E1132012£+07

2715296572 +26
«23%3992375E406
-50€5128436E+06

«15S795€0EL4G7
«124058158£+06
«617C65425E 405
<2 1E43207€E+4C7

«13€180100L+406
-13€130100E +06

<2E1507C85E407
~71IE06297E+05
<25€645 148E +07

«3575458715407
~4€258707CE+07
«53Z€83767C+Ch
«872401117E+07

«338643742E403

and bi omass estimates for

VARIANCE
PUOPULATION

«555605906F+13
ES5605905E+13

+cC55586S2E+13
+EEB36B8T4Y3E+ 10
«210227335E+13

+1€430110%E+11
«756327392E+10
~240434547E411]

-2751€67256E+12
.242015006E¢ 10
«142971237E+10
«283316625€+12

« 103156012+ 10
«303156012E+10

-700340056E+12
« 5095194395+ 10
«705435251£+12

-55892988a5E+12
~SEB564315E+13
«276701379E+11
«B83Z224313E413

-1499601025E+14

METHOD
USED

[

- -

-

-

EFF. CEG.
FREEDCHM

56.00C0C
56.00€00

37.00Cc0¢C
S.0000¢C
JE.3945%

27.00C0¢C
S.00000
1C.34168

55.00€00
12.0000¢0

4.00c0C
62.67475

c.00(00¢
8,00C0¢0
8.00C00

55.00000
Z2.00C00
47 .07T€4C

38.00c00
18.00C00

g.00coc¢
20.35340

LELEI76E

Paci fi c hali but

9.0
9.0

9%.0
95 .0
95.0

9.0
9%.0
9%.0

95.0
9.0
95.0
95.0

5.0
9% .0
9.0

9.0
95.0
9% .0

95.0
9%.0
9.0
9.0

9.0

(cont'd).

LOWER

~8832C3E40E+O7
«8E837(03840E+07

«276672151E+07
Ne
2E96930841E+07

810379531 E+04
«117555242E+05
«151445610E406

<928 4ETS43E+06

-163790222E+05
0.

-1120€8527€+07

418
«921265020E+04
«9212€5020E+04

-115EC72175+07
0.
«121518256E+07

-200€51788E+07
0.

«351159214E+05

«3HBESSTILELOT

«2E0E29EESE+OE

CCNFIDENCE LIVMITS = PCPULATION
PERCENT

UPPER

«182903055E+08
«182903059£+09

«862621794E407
~34208B75LE406
«B8769701342407

«534954319E405
+45E983233E409
«852391262E406

+30S745457E+407
«2329 3722 3E+06
«166L71371E4056
« 32479522 4E+07

0.

«2631 475438400
-2531475492406

«451405954E407
«37E8531479E+05
<4557 72000E407

<5144 39554E 407
«965707349E407
=98C250613E+406
=135790€E44L 408

~41€Eb67500E+08

LT



Table C-10.--CPUE, popul ation, and bionass estinates for Pacific halibut (cont'd)

VARIANCE EFF. DEG- CONFIDENCE LIFITS - BICHASS
STRATUN BIQMASS NT BICMASS FREEDCH  PERCENT LOWER UP#ER
10s J31S171249E405  .311187392E+08 S6.00000 95.0 .207310036E+05 .43103246 1E+05
SUBTOTAL «31S171249E+405 .311187392€+08 56.00C0C 95.0 .2C7110036€+05 -431032461E405
20 2052145386405  .2587€8941E+08 37.00¢00 95.0 .1C15€0306E+0S .30€443770E405
21e .215354991£403  .120457660E405 5.00000 95.0 0. . .501570430E403
SLETOTAL «207408488E£+4(5 «cSEBERGISIE+NSE 37.21€0%" 9%.0 «1C4257081€E+405 «310559894E+05
30+ S16€3792712+404  .123051310£+07 27.00€00 95.0 0. “405570682E404
12¢ J7€101€76E4Ch . 163SE2360E407 <.00C00 95.0 0. .531150183E404
SUETOTAL JILE4BICLTE Y04 .ZSE67AL70E4O7 6.35683 95.0 0. 7679S8005E+04
40 Ch47514435E404 . 14S151990F+07 55.00C00 95.0 .205S23840E+04 .655105025E404
L1s J4OCEL5L1EE4+03 . €4114CT7 SE+05 12.00€00 95.0 0. .957955294E403
42 J3646390832402 . S07EE3643E403 4.00000 95.0 0. .99€110535:402
 SUETGTAL W451225767E+404 o 151614154F+07 67.26002 95.0 L245249268E+04 L737201467E404
SOw . 0. €.00000 95.0 0. 0.
Sze <941193900C+G2  .E71454849€+03 £.00000 95.0 S1E0L53151F+02 21521934565E403
SUETOTAL «341193G00E+02 . E71454BUIE+N] 8.00C0C 95.0 L160453151E+02 21521 934656403
60s . 711023256404  .S27078222E407 55.00C00C 95.0 .250654270E+04 .117139225E405
€1s -1311906669E+403 . 1E1SSE0G4E+OS 2.60C00 95.0 0. .715410063E403
SUETDTAL ST2L513925C+04 . S28899203E407 55.92881 95.0 .263350803E+04 <118567705E+05
70e W11€7481655405 . E2CS45111E+07 3£.00€0C 95.0 .5E6E16820E+04 1763356436405
T1e Z9CEESORIZE+04L . 112425640E408 17.00600 95.0 0. .2120211125405
72 WB7EES7783E403  .1407447T6BE+D6 £.00C0C 95.0 L137396143E¢02 L174397595E404
SUETOTAL W21€421832E405  .415927593£+08 22.75112 95.0 <BZ6ELLSZSE+D 4 .350179171E 405
10TAL JICCCH4TIEEH0S . 10E373L75E+09 65.44079 9=.0 .652CI34Z4E+405 .11CB09E17E+06

LT



Appendi x D presents estimtes of the nunbers of individuals

wi thin

173

APPENDI X D

Popul ation Estinmates by Sex and Size G oups

for Principal Fish Species

the overall survey area by sex and size

species of fish.
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Table D-1. --Popul ati on estimates by sex and size group for

LENGTHC(MM)

€0.0

$0.40
1€0.0
110.0
1c¢0.C
120.0
140.0
120.C
1€0.0
170.0
1€0.C
150.0
¢00.0
£10.0
2¢0.C
c10.0
c40.0
¢S0.0
Z€0.0
270.0
2EG.C
250.0
1C¢0.0
110.0
320.0
110.0
140.C
I%0.0
1€0.0
170.0
180.0

AR x NALE S LR
s
0.
«2733011E7E+406
~1724635€7E407
«379907071E+0 7
«870561517E+07
« 768264304407
«5958S54EEE407
«76723631EE+07
«77109466CE+07?
«695E2122<E+07
-66463236cE+07
«5E1E60155E£+407
«53371308€E407
-3677732CcL+07
«B87E4213SE+07
«751531571E407
«15220465°E+08
211512844 CE+0P
«1236601E5E+02
«115823941E40 8
-8661591 4CE+07
«37077791¢EE+07
«11526453¢E40¢8
-130291407E+408
«291261081E£+40°¢
=51715C27%E+08
«T2T7S80E2E+0 R
«141097257E+09
- 15685404 CE+09
219252533 FE+0S
-196529012E+06
«1909106€2E+09
«202€SE352E40 6§
«19311605CE+09
«231451417€409
-2653el447C409
«26833857¢E+0 9
« 27242677 EE+09
«2150593CCE+0S
«18211793LE+406
« 14033655 1L+0 5
«1040894€E€E+CY
«9276€07 3408

Y FEFMALE S e

Jde

0.
«932356605€E 405
«€5478735S6E+15
«3433052GCE+407
« 44D REETITE 407
.368555281E+07

«S324ES53CEE+17

«432528301F+07
«595ESQ22CSE+07
«ES57EZ3424E407
- S664I8155E+)7
«677c241c 1407
~€511115%2E407
«9219C3113E+07
- B45397531L 407
«1194781C2C+CE
«107C2377€E+C€
«9021474012E 407
«933273263E+07
- 108EGB77RE4)2
-1062219€1E+0¢
-B8900GE7771E+07
«EHH42883EL+IT7
«1201084G2E+08
=1887462972+403
< 420c212T4E+DE
<E7330493%Z+08
«27902917CE +08
-132322222644¢
«15032062¢ 50496
«141578532E 409
210853 1€EB22E+CS
« 1434405610405
- 165€58738E+09
« 1548249158409
«1981€5427£409
-210262277E+09
=2435€4627_ 409
« 2437343 2FE+59
«24711C124E 476
«216780421F +09
-1952G4221E+(CS
«135557672E409

s UNSEYED s
«2ZE323€47E+0€
«155241255€E407
«E72E365TEE+0E
«53929211CE+0¢
«34321320CEr 0P
2513213CSE4LE+OR
«41225436CC+0E
s 344579751L+0¢
-337022021C+0¢
2234655 166E+0¢E
215812083 +0Q¢
«118533€45E+08
-52029¢Rc2E+07
2 3864E1914E407
.537005363E+07
«1466B6251E+07
«2143479795E40¢
»23782137E+0€
-2378213750+0¢

e

Na

0.

0.

C.

wal | eye pol | ock.

EE XS TOTAL AR S
- 22€323647E40€
-a15524125SE407
-176543953+08

-« SB218E34L2E+0F
«635534727E4+09
~64L44224L1EEL408
«52597631GE4CE
«46241793CE+0 PR
- 455959424408
«¥71339854E£+08
«2534657278E+07%
«242040741E40¢8
«177937314E408
«16762671S2+0 €
«2326068h6EE40 8
-171972602E40°
«20277473EC+0E
« 2617067445408
«207721494E40E
«2229875S8L+0E€
- 228732F1€+0FE
«19282789SE+0E
«17€0%456GSE+40 ¢
-18170842S£409
-2503998%¢€L+08

«4BC00747EC+0E .

«93728154SE40€
2140106300E+0S
- 225006174E409
«2861%€972E+406
« 314329567 €E+0S
-~ 23890754 2E+09
«35€227545E 406
«34E099012E+06
« 35901482 EE409
- J8EZE6332E405
«h635263C4E+05
«476100851£+09
«S1E3914452+09
+LSETS3IHITERDS
- 42422806EE406
«3I57117072¢£+409
«25538428€E 409
«228323746E40¢

PRCPORTION
0.00003
0.00020
0.00232
0.C0742
0.00837
0. 00849
C.00693
C.0N609
0.00606
0.00429
C.003%6
0.00319
0.00234
C.00221
0. 00306
0.00225
0.002¢€2
0. 00345
0.00274
0.00294%
0.00331
0.00254
€.00232
0.00239
0.00330
C.006e32
0.01234
0.01845
0.02018
0.02E€08
C-04%21
0.04463

© C.04691
G.0455¢
0.04728
c.ocoa7
0.0€104
0. 0€309
C.023800
0.06042
0.0c<86
0.04703
0.02942
0.03007

CUSULATIVE
PRGPORTION
0.00C03
0.00023
0.002%6
0.03598
0.01834%
0.02€83
0.03276
0.03585
0.04%90
0.05079
0.054565
0.057¢85
0.05019
C.0624)
0.06%546
0.05772
0.07C39
0.07 284
0.07€58
0.07551
€.03252
0.08%00
0.08738
0.08978
0.0%9107
0.09939
0.11174
0.13019
0.16034
0.19€42
0.241263
0.28€20
0.2317
0.33074
0.42¢€02
0.47E89
«53693
0.60201
.67101
0.73143
0.781729
D,33432
0.27374
0.90 2¢€1



Table D-1.--Popul ation estimtes by sex and size group for walleye pollock (cont'd).

LEACTH(MNK)
5¢GaC
510.0
£40.0
550.0
C€Q0.0
570.0
5£0.0
£50.C
6C0.C
€10.0
€z0.0
620.0
640.0
650.0
EEC. G
€70.0
680.0
€50.0
700.0
710.0
1¢0.C
710.C
740.C
720.C
71€0.G
170.0
7€G.C
750.C
€20.0
€40.0

TCTAL

xax  NALES  awxe
«5222455SCE+0 €
4154535235408
«2980309&7E+08
~163511222€+40¢
« 14583565 L+0 8
«108195931E+0 8
«910€56221E+07
«79117353°E407
«R5529636:E+07
«5235557G6SE+07
- 3342L49E1E40T
«38662334CE+07
+34345732¢6E407
«369Z8S26EE+07
-2098816C=£+407
«164530827E+07
«1469252€ECL+07
«738278441E406
«19880764E+07
-G2021519CL+05S
«16123E53EE+0E
«5773113S7E40¢
+307 90058 €L 40
J.

7.

0.

Na

0.

0.

0a

« 3604724 C<E+1C

ax  FEVALES s
~128€82279E409
STHLESLTIZTIL 48
«bB76250629E +08
«4:5SC023ERE 408
. 3ERESQCZRCHNA
«316902612C+08
«1613461745408
S1645C04370E 4708
.13571G535£¢08
<12220757°9C40¢8
- 897160652GE+07
-P19G7508AE+07
- 653Z0E163E 407
LELA1EG2EEF 407
SS47SES170E+07
JLSTZEELRLIC +07
SAU2HLECTCEICT
« T46SL24FSE 407
~hu2075543E497
C2T4EEETTCEANT
1143074200407
~156€50019€+07
<941815177€+06
-SB9E1C272LE+SE
-532232106€ +0€
«431572335E %06
-155305Z87F+0F€
~105€55471C+26
-83057147CE ¢05
-255683529E4C¢

- 303246743 +1C

#« UNSEYEL #»

Ne
0.

0.
n

e
0.
2.
0.
0.
0.
9.
0.
0.
Q0.
0.
0.
9.

«35679975SSE+06

ak & TOTAL ' TR ]
-1EC90723E£+409
«120130801E+09
«97429161€E+0E
-64E513591E+0¢€
«934689723F¢C8
«425093552E£+0¢8
-252411802E4+0¢€
«24T6221T4E+0OE
.201260321C+08
=174563278E£40¢
«122150561E+08
«120€60743E+08
- 10017034SE+408
«10184785340¢€
«7S7TB84LTTHLE+OT
«€21797007E+07
«5ESIBLI3SCERDT
«420370329E+407
-£80€33188E£+07
«281C€68922E+07
«130436274E+07

" «165463132E+07

«972E0S23EE+40E
+56S610272E40F
~582232106E40€

w4 31972335E40¢€
«1553052B7E40€
-1056694715¢0¢
«@3C971470E+05
«25568352S5E+405

«755395147E+10

FRCPORTION
C.02382
0.01582
0.01283
C.0NESS
0.00704
0.00560
0.00332
0.00321
0. 002565
€.0G230

0.00162 .

0.00159
.0.00132
0.00134
0.00100
0.0¢€082
Q.0Qo0ve
0.00055
0.00090
0.00037
0.0C017
€. 00022
0.0C013
0.00008
0.0000¢8
0.00006
0.00002
C. 00001
0.00001
0.0C000

CUMULATIVE
PRIPURTION
0.92763
0.94245
0.95628
0.96482
0.97186
0.97745
C.98078
0.98399
0.98€64
. 0.9EESA
. 0.79056
0.99215
0.99347
0.95491
0.995¢l
0.99€63
0.99740
0.99795
0.99€85
0.99523
0.99542
0.99961
0.59574
0.99532
0.99589
0.95595
0.99597
0.99559
1.00C00
1.00€09

9LT



Tabl e D-2.--Popul ation estimtes by sex and size group for

LENCTH(MN)

90.0
1€0.0
110.¢C
120.0
110.0
140.0
150.0
160.0
170.0
1€0.G
150.0
200.0
21G.0C
€20.0
c20.0
40,0
250.0
c€0.0
c70.0
c£0.0
250.0
100.0
110.0
320.0
1310.0
140.C
2150.0
1e0.0
170.0
1g0.0
190.0
C0.0
610.0
420.0
4210.0
L60.C
450.0
4€0.0
£70.0
§€0.0
450.0
2C0.¢
510.0
5¢0.0

A MALE S rE X ]
0.
+173465841E+05
«13082255¢E40€
«48537777%E+406
«60836307<E£+0¢€
«51879106EE40 €
-59204521<E+0€
«833490017E+0¢
«10442891€C+07
« 72798234 1E+0€
-11805371z£+07
«15092108€EE+407
~14337822¢EE+407
+213399155E+07
«311514165E4+07
«544073052E407
«74800317¢E+07
«10192823¢e£+08
«108525452E408
«161518657E+08
- 16498823 LE+QE
«161598547£+08
«157519112E+08
712##7&167E+OE
~102803311E+4038
«ILK2E622T32E+07
«187385258E+07
-9565673712E+407
«39281487¢EE+07
«27273634EE+07
«237259341E+407
«197058212£+07
«1341151572£407
«193101157£+07
«17402413 1407
«2116822SSE+407
-23316300$E+07
264664952407
«3U3I74S1SEEGT
«JG087429CE4D?
«2934627E€EE+Q7
«3C645634(E+Q7
«2765692€EE+0 7
36149706 4E+07

e+ FEFALES s

0-

0.
«25644L4GSE4DE
-S73435442E406
«414254162E406
-64342723E6E 406
«755471378E406
.532168782E+06
.505094030E+06
-154562874E407
-392059854C 406
«165754226E+07
-150757852E+407
-212810910E 407
-296310662E+07
«BI56€E541CE 407
-83650781SE+07
-9255583ERE+407
-1307C450SE+QE
«137244040E408
-148E15045E+08
«177413455E408
-140852102E+08
-126115092€408
2104431019E+408
-869751966E+07
« 6760545726407
-S592£06903E+07
S 422322113E407
-28278S07SE+07
.293733984E407
<266252775E+07
«127123412E497
.298650351E+07
22267 4BEBI4E 407
-27159237SE407
-253012078C+07
-246E85377E+07
Z270€46707E+07
«3I1TE10698E+07
.271075519E+07
.255380432E407
«22457STS6E+07
.218359956E+07

s+ UNSEXEC ==
-327298642E006
<118832967E+07
-135918656E+07
«162475504E407
«117414566E+07
«27694134CE+0€

Q0.

0.

0.

+80854407 3E+405
0.

0.

0.

0.

0.

0.

{e

0.

0.

0.
<16€358625E¢0S

0.

0.

0.

0. .

-16€358€25E405

0.

Paci fi c cod.

ET E TOTAL T X g
-327298642E406
«120617626E407
»178665362E407
«26835722€E407
«219676290E+407
+142915964E407
«134752055E+07
-13€565880E+07
«15493E319E+07
-23584659SE+07
-157259697E+07
- 5166753146407
-334136079E+07
-426709970E+07
«607824827€+07
n11597384EE20E
«158451099E+08
01944B88677E+08
«236229957E+0¢8
«295262737E408
+313969637£+08
«339C12002E+0¢
«298771214E40 8
«2505892S59E+0¢
»207234330E¢0¢€
»181403828£+08
«15€344027C+08
«115848062£40F8
«815136991E407
« 55521923407
«S3049332SE4+07
246221098EE+07
«311438569E+4C7
«4917915495+07
~LCCT7296EE+07
«483274638L+C7
-4B€181087E407
«511550325E+07
-574591865E£407
«70868496€ECL¢07
-964538305E£+407
-5€1E26773L+07
«501149064E+07
«S75897020E£+07

PROPORTION
0. 00052
0.00190
0.00281
0.00422
0.00346
€-00227
0-00212
0.00215
0.00244
0.00371
0.00248
0.00499
0.00526
0.00672
0.00957
0.01826
0.02495
0.01062
0.01766
004711
0.04943
0.05337
004704
0.02945
0.01263
0.02¢856
0.02461
0.01824
0.0126€3
0.00875
0.00835
0. 00729
0-00490
0.00774
6-00631
0.00751
0.00765
0-00205
€. 00505
0.01116
0-00639
0.00835
0.00789
£.00913

CUMULATIVE
PROPORY IO%
0.00032
0.00241
0.00523
0. 00945
0.01291
C.71%18
0.01730
0.01945
0.02169
0.02563
0.02¢£08
0.03206
0.03832
0.04504%
0.054061
0.072¢87
0.097¢&1
0.12843
g.16€17
0.211221
0.26764
0.31€01
0-36205
0.40250

0.643513

0.46169
0.4EE3D
0.5S0ESS
0.51537
0.52812
0.53€47
0.54277
0.54€67
0.55641
€.56272
0.57033
0.57798
0.58€04
0.59508
0.€0€24
0.€1513
0.62397
0.63186
0.64C99

LLT



Table D2 .--Popul ation estimtes by sex and size group for

LEMGTH(NM)
" 530.0
S40.0
£<0.¢
5€0.0
570.0
580.0
550.C
600.0
610.0
€:0.0
€30.0
€40.0
€50.0
€€0.0
€70.0
6€0.C
€50.0
700.0
710.C
7z0.C
710.0
740.0
150.6
7¢0.0
170.0
180.0
750.0
£C0.0
£10.0
£20.C
€20.0
€40.0
€<0.90
€€0.0
E70.C
€80.0
€950.0"
900.0
910.0
920.0
930.0
940.0
$5€0.0
970.0

s R MALES aka
«357721967E+07
«412141817E+07
«h9120742€£407
45741667 CE+07
«545241207E407
«540975791E+07
oh51616044E+07
«55438TT4LE+Q7
«40448392€E+07
«D72714117E407
~6§5280224E+07
«5317513351E+02
«4403€6031E+07
«64067653I€CE+07
«4B800693C€EL+07
~4502815CEE+407
«~4820SE3L7E407

 a43797S463E+07

«26917548EE+07
«209188352E+07
29361967 LE+07
«17523202CE+07
«203567587E407
«157310B€CE+D7
«1347223€1E+07
«11639865CE+07
«12141404(E+07
«954455754E+0¢€
«4396288&4EE+406
«49080284 7E40¢€
«43378608SE40€
«204586255E+0€
«24580722 1E+0€
«57124326¢E40E
«3121342€1E40€
«149197311€40€
-~ 30259930cE+06€
-498259057€405
«B83802914cE+0°

0.

0.
«31659256E+0S
«78026572€E40°¢
-173290235£+405

s¢ FENALES as
3950360895407
«280346821E407
~315T94TLTESCQT
-432644017E407
-503654067€+07
-S519115256L +€7
«36141651RE+407
~5805E5468E407
~476E14628E407
~461866258E 407
~hLBL2THIBE+CT
e453035743FE+07
«379011512E+C7
«383777635E+07
«465539508E+407
<49764T056E+07
<437 3959SEE+0T
«364€S423EE+07
«438588877E+07
«224583954E407
«32937094RE+07
<319E27849E 407
« 3365656130407
-243E00900E+07
«29953945 2E+07
«167462707E407
“24777S216E+07
- 155€78730CE+07
-172711072E4C7
<125615508E+407
<133435710E+07
.131339778€407
~926875543E406
- 9594€6266E40€
-386875859E40€
~744000132E+06
«733819787E 406
«6339€6613SE+CE
«439078348E+CH
-231779711E+06
«426567227€+06
- 3058C140€E 406
«132319127E40¢
«111641030E+06

&s  UNSEXEL e
+285615%98E€+Q°%
o.

0.
=16€358629E+0°
0. ;

0.

0a
-582506312€+05
-285615998E+05
-296768759E+0°%
-868122305E+05
«5768691S4E+0°
«M73637512E+0°
«576869154E+40¢S
-582506212E+0°

0.

- 28561599¢8E+0°¢
-829275071E+0%
0.
-296768755E¢05
-285615998E+0%
0.
«291253156E+40%
-28561599EE+05
0.

0.
«291253156E+0°%

0.

0.

0.

0.

0.

0.

0a

0

0.

O.

0.

0.

N

0'

0.

0.

0.

Pacific cod (cont'd).

[ 3 ¥ TOTAL aRW
«755614216£407
«6924L0863EE207
<A070021T4LE+OT7
«851724277E+07
«1048295276£+08
«10€6C009105E+0 €
«802832562E+07
«1164079827€+08
<BBIFS{T71LESD7
«103754810E+40¢
-1072388BBEL+08
«97€31778EE+Q7
«828113922c407
«10102228¢€E+40°8
e 951433877E+07
«9467928561E407
«892314459E407
e811422451E407
«757764362E+07
«43€740535£407
-E25E46782+07
«S1505987CE+07
«S543065727E+407
-403967920E+07
e 434260184 4E407
«304461357E+407
-362101787E+07
«251324305E+07
«21E6T7IISTEHOT
«174900192£+07
«181B1431SE+07
-151793407E+07
<F1E26867EE+07
«.152070952E+07
-€95010123E40¢€
«893197643E40€
«102681909E+07
-682792091E+0¢€
«522881263E+0€
-231779711E+06
«h2€567287E+CE
«337450663E%0€
«2103646100E+086
-128970054E+0¢€

FRCPORTION
0.01190
C.0109¢C
0.01271%
0.01404
0.01650
0.016693
0.01266
0.01756
€.01392
0.01633
0.01688
C.01537
0.01304

. 0.01622
0.01498
0.01492
0.01405
0.01277
001193
C. 00688
0.00985
0.00€11%
6. 00855
0.00636
C-00684%4
0.00479
G. 00570
0.00396
0.00341
0.00275
0.00286
0.00239%
0.00136
0.00241
0.00110
0.00141
0.00163
0.00108
0.00082
0.00036
0.00067
0.00053
0.00033
0.00020

CUMULATIVE
PROPORTIONH
0.65289
0.66279
0.67€50
0.65053
0.70704
0.72373%
0.73€37
0.75433
0.76824
0.78458
0.80146
0.81€85
0.82 947
0.£4609
0.86107
0.27599
0.B9C04
0.90282
0.91475
0.92162
0.93147
0.93%53
0.94E13
0.95449
0.96133
0.76€12
0.97182
0.97578
0.97919
0.98135
0.92481
0.98720
.0.98506
0.93147
0.99257
0.99398
0.99561
0.99€68
0.99751
0.997487
0.95854
0.99508
0.99541
0.99561

8LT



Table D-2. --Popul ati on est

LEMGTH(MH)
580.0
990.0

1(C0.0
1C40.0

TCTAL

[T X1 NALE S ana
-647285652E405
0.
«331Q58031E+405
0.

«31220673CE+09

mat es by sex and size group for

as  FENMALES o»
«653346314E405
«339396311E+05

0.

-505610678E+05

«31609E8066E 409

#s  UNSEXED ==e

-687600991E+07

Pacific cod (cont'd).

AN TOTAL et
-130063197£+406
«339396311E+0°
«231058031E+0€
-50S61067EE+05

«€35180806E+409

FROPORTION
0.00020
0.00005
0.00005
0.00008

CUAULATIVE
PROPURT ION
0-99921
0.99%5¢e7
0.99592
1.00000

6LT



Table D-3.--Population estimtes by sex and size group for

LENGTH(ME)
4€0.0
470.0
480.0
490.0
SQu.C
510.0
2¢0.0
£iC.c
540.0
550.0
€0.0
S70.0
CE0.0
£90.0
610.C
€20.0
€40.0

TJOTAL

Ty MALES  sas
e 647 51531ZE+0°C
«239770062L+0¢€
«1762829558E+0 €
«175d2955EE+0€
«64751581ZE40°
«304562241E+0E
«2EBE67SIZE+OE
-304562241LL406€

Je
e 1277 3268€EE+0€
«1120373977E+0¢
«1925242€7E+0E
-28L2€753°EL+VE
«1277 2266¢€E+06
«112027977£+0€
«647515812E£+05S

0.

-26467296EE407

*x  FEVALES s
0.
«127732€8EC+06
«336113931E+40¢
[ .
«112C37577E425
- 351608540 +06
«5Sb01893BKE+06
0.

.49SZ1603ISE+0€E

«232E€7525-+406

0.

0.
«1277326EEE+0E
«112CG37577540¢
21925242675 406
«647515812E40°
«112037977E+3¢€

«283111117%E407

sabl efi sh

T X JOTAL T X
«€47915812E+0°¢
«I6750334SE405
«512943490E406
<17€829558-+0¢€
~17682555€8E+0€
«ESE37088SE+DE
«B4505S7421E40€
=308562244E40€
+49523603S£206
«41660022ZE40€
-112037977€+0€
«192524267E+0¢€
«41660022ZE+40€
«239770662E40€
« 30456224 4E406
.129583162c 406
«112037977E+0¢€

-55278406€C407

FRCPORTION
0.01166
0.0€613
0.09230
0.01182
0.01182
0.11¢£11
C.1%279
C-9%6411
0.08512
0.07497
0.02016
0.02464
0.07497
C. 04315
0.0c5481
0.02332
C.02016

CUMULATIVE
PRUOPORTICHN
0.01166
0.0777¢9
0.17010
0.20192
0-.23274
0.35185
0.50464
055544
0.64E56
0.722353
0.74369
0.77€33
0.35130
0.89€45
0.95125
0.97457
0.95473

08T



Table D-4.--Population estimates by sex and size group for

LENCTH(MM)

70.0
80.0
90.0

1€0.0
110.0
1204¢
170.0
140.0
150.0
1€0.0
170.0
1€0.0

150.0

200.0

210.0

220.C

220.C

240.0

250.0

2€0.0

270.0

2€0.0

250.0

3100.0

110.0

1:C.0

110.0

140.0

itg.¢

1€0.C

3170.0

1£0.G

150.0

400.0

410.0

420.0

430.0

440.0

1CT1AL

L R MALE S L xR
«379232052LE+06
«11560816°5c+0¢8
~102E7452(E+0¢
- T1434684EE+07
-121€6135¢1c+0¢8
«297214825E+02
«h925LG77CE40E
«11052295¢€E£+09
«I76034651E40¢
-3285G7N72E+0 8
~68102497<+0F¢
« 75512474 EE408
~IT6LT740E+0E
-100£6958SE409
«17373063¢£+409
«2B55€8307E+09
<452701152E+45$
«633530741E+09
«39610€8113£405
“S57T44925°E+405
~87907E56£L+0S
«70044415°E405
«423716421E406
«245470451E405
«120390917€+409
« 45442933 LE40 ¢
« 32525554 LE40 8
2104525277 +0°F
«1€6024421E407
«2011265C2£467

0.
<E137E105CE+J€E

Oa

0a

0.

0.

0.

0.

-360215647E+414

ae  FEMALES s«
»471946700E+08
-595131038E+0Q7
306346674 CE+07
«750€42140E 407
«642I0787€2+07
«2424C51CSE+0E
- 627724547494
«114€05114E+09
«958EGTZEJE+CE

~75032E435E+JF

~B8375€73€1E+08
-65515096CE+40¢
+9IELESAETERQY
-109z21459E+09
«157275870E409
«2235CE4EBE+DY
-~ 3820L4575°2E+09
»S3BIS5347E409
«6629596C78C+40S
«T4H45958G51E+496
« 7748530 7E+09
«84951C6572409
«8CTE77135E+06
~T1LES3TALLE+0Y
«6176213724E4109
«L9EESTISEC 09
~314ES2€ENT+03
«2032163€05+409
«S422513570 08
«6201E3565E40¢8
«3714377E2E¢QF
.135231811C408
«729Z4€23°5407
«320E47258E+07
-« 30375938 CE+CE
«424S42CT LE+DE
«1005€8542E 497
«1005€8542E+07

«854227826E+418

«2  UNSEXED s

«325871735¢£+0°¢

D

-325371735£405

yellowfin sole.

sa22 TOTAL T X
«13S176722E407
«174921265E+08
«155221194E+08
«14E4L9EBIF°+0F
«19€4L436BE40E
«53671993CE40¢
«132031 432409
-2251280725+409
«153493191£406
«157902551E+3 6
«151501234£+09
<1450275712+09
«171266727E+05
«205891044E+09
«33100ES07E+09
«510874769L+09
«B834746950{+09
«117188609E+1C
«152406419E+1C
«17184451SE+10
«16732633EE+10
«154995431E+1C
«122762516E+1¢C
«102772392c+10
«73E024541E406
«S4z000691E+0S
«347178214E409
«212768897E£+09
«964893301E¢0¢8
«640296240E+08
«371437762E+08
«141369622E+08
«T7TES246230E407
«328B47268+07
«3C375938CE+0€E
- 42454207 CE4DE
«1069€6E542E+07
«100568542E+07

«151444673E+11

PROPORTION
0. 00009
0.00116
0.00105
0.00097
0.00123
0.00356
0.00872
0.01437
d.01278
0.01043
C.01003
C.00958
Q.Q01131
0.01386
0.02186
0.02373
0.0¢512
0.0773¢
0.1C6G54
0.11347
011049
C-10234%
0-08106
0.067 8%
C.04E73
0.03579
0.02292
0.01412
0.00637
0.00423
0.00245
0.00093
C.00048
0.00022
0.0C002
0.00003
0.00007
C.ocoo7

CUMULATIVE
PROPIRTION
0.00009
C.00124
0.00232
0.00326
0.00449
0.00E06
0.01€7¢
0.03164
0.04442
0.05484
0.06487
C.27445
0.08578
0.03962
0.12148
0.15%2
0.21033
.28771
0.38€34
0.501¢1
0.€123)
0.71405
0.79571
0.26157

0.51231:

0.954809
0.97102
0.98513
0.99151
0.95573
- 0.99E€19
0.55512
0.595690
0.95982
0.99584
0.55587
0.99593
1.00C0

18T



Table D-5.--Popul ation estinmates by sex and size group for

LENCTH(MM)

€0.0
70.0
20.0
90.C
100.C
110.0
120.C
130.C
140.0
150.0
1€0.0
170.0
180.0
190.0
2€0.6
Z10.0
zz0.¢C
£30.0
240.0
£GC.C
Z€0.0
270.6
z80.C
250.0
3C0.0
i10.0
120.0
110.0
3140.0
150.0
360.0
170.0
iE0.C
3150.0
4C0.0
£§10.0
420.C
410.0
£40.C
450.C
4LED.O
470.0
480.0
<00.0

(2R MALE S EE R
«59469325%E+406
-71905164ZE40€
«19898365(L+07
e 42B54LT7SIE+07
«10655753%g£+02
«3905382¢6€EL+0¢
«590219371c+028
«107612942E409
« 13324198 CE+09
~1703264351€£429
1534350626406

C .122923007E+405

«11739405€L409
-137523671E+06
«14625300€E+406S
«10430982CE+09
~115c803ETE+CS
«13891277¢E+09
«1631190€1L+09
«19372401¢€E£+405
«224447155E409
«23146290¢C+039
«2229C5272E+4069
«1456227132E405
«78490409(E+02
«3302739C(c20E
«154 3B033FE+DE
-95881381:2E+07
«238736712E407
«11113458EE+407
~10396520c+07
«4B15929€€EE+0€E
= 1344€3552E+07
-69556827€E+0 €

0.

#+ FEMALES 2x
-ST7175S41E+06

-155363632E40¢
«138112334E407

«<40BETCTLITE+D7

«1047412113208°

«243€695c5€1+08
e 396CLET4LTE4DE
«6835552212+0¢8
«9.3€149320 408
«-116C23256€+409
«10€453€250 408

= 973€54742E+08

-96630C939E+0¢
-925€46052E+08
- EB0S15155C+08
«6105E42E5E4CR
-565754523E408
7861282045 08
L8216£20547E408
-11552EBEBE 409

1176689145409

.142Z792 1SE409
2124CE4317E409
-11653504SE+09
S1177€96965+09
-96528132CE11¢8
-105514127E496
7214 ERB4LIE 403
. 7625243595 +CE
-732C544S6E+3E
- 7273351E3£408
.63855820 2E40€
- 3735346422498
< 195557408C 402
«2052333232 408
-152456966E+GE
-907C70602E407
-732330772E+407
~h1SZSI4SEE +37
2894558072417
- 1543666642407
«171545138€457
Z1Z27247BS2436
S T2344ETEIE 406

+s  UNSEXED ##

0.
.1953042S15407
.1307C5398SE+0¢
_T7192T16CE+07?
.580959335E+07
.230157 109€+ Q€
.32497971€E+08
.258581055€+08
2036393176+ 0¢
LETL154EEE+QE
.100163EBEE+O8
14471434 EEOE
CG3LE2ZEZLTH07
L2608 IL1SECHOE
.3091€4383E40¢€
Z103427455E+07
.8310S1567E+0€
.831091S67L+0€
C235475944E+07
.2345661B6E407
.969606829T +0€
0.
.124663735E+407
.170849122E+0€
.277030522E+0¢€
-138515261E+0¢€
.133951526 1£+0¢
-138515261Z+0€
Oa

0.

0.

0.

O.

0.

0.

0.

0.

Q.

a.

0.

0.

0.

2.

bol

rock sole

[T R TOTAL (I ¥
«117187284E+07
<282T4S5TT9EL+07
«1€6418591E40¢€
-160734527E+408
«279394582E408
«86936516CE+02
«131124543E+09
«.201866870C+09
«CLSIETLOTL+09
«302469194E+09
«265950507€¢E+09
«23475991€E+09
«21€E372391E+406%
«230554110E+409
«23465388B€EL+09
«16€402523C2409
«172686971£+0S
«21E356690C+09
«25Z€E5S89SE+0S
«11€59654SE+09
«3412857162409
«372T74212EZ2+09

© W34LE24L072TE+0S

«2630470302+09
<196517135E£+09
“12SE94037E40S
.121490681E+09
+B1£755182-+0¢
«TEELOBSTCE+OE
«793207914E408
«7T3773Z2104E+0Q¢
~ELITEH132C40€
«387381004E+008
.202913091£+08
.20523382E+0¢8
+15245696€E+08
«907070602E+407
LT732330772E407
«41625149¢€E407
«28545%3072+4017
«154366664E+07
«17154518¢€E+07
<122724T8SE+OE
Z7214487592+40€

FROPORTION
0. 00021
0.00050
0.00292
0.00275
000496
0.01544
0-02329
€.01585
0.04359
0.0%372
0-04794
0.04170
0.02879
C.04102
0.04168
C.02555
0.02067
0.03E78
0.04487
0.05623
0.0€097
C.C€6358
C.0€185
0.04672

0.07491

0.62304
0.02158
0.01454
0-01397
0.01409
0.01310
0-01143
€. 00688
0.00360
0. 00365
0.00271
0.00181
0-00130
0.0C074
0. 00051
0.00027
-00030
0. 00002
0.00013

CUMUL ATIVE
PROPORT ION
0.00C21
0.00071
0.00763
0.00 €49
001145
0.22€89
0.05018
0.08€03
0.12972
0.12244
0.23138
0.27107
0.31185
0.35288
0.39456
0.42411
0.4547%
0.49157
0.53 844
0.55467
0.€5564
€.72202
0.72187
0.£3059
0.76559
.23854
0.91012
0.924E6
0.93£62
0.35271
0.96582
0.97725
0e5B413
0.96773
0.65133
0.95409
0.99570
0.99700
D.59774
0.59€26
0.99E53
0.59284
0.99 €86
0.99E99

Z8T



Table D-5.--Popul ation estimates by sex and size group for rock sole (cont'd).

LEAGTHIMM) sae MALES wwx *x  FEMALES wa=
210.¢ 0. «12272478SE 406

TCTAL «2E9914047€£+10 « 253767315410

ss  UNSEXEL w»a» axs TOTAL wwse
0. «12272478SE+06

«1676882R57E+09 «S62469651E+10

FRCPORTION
0.0C002

CUSULATIVE
PROPORTION
0.99501

€81



Table D-6. --Popul ati on estimtes by sex and size group for

LENGTHIMM)

70.0

£0.C

$0.0
1€0.0
110.0
120.0
10.0
140.0
1%0.0
1€0.90
170.C
1€0.0
190.0

€0.0
10.0

[T Y] MALES [ X
«762102664LE+0E
«4990954CE+0€E
« 8028557 12E+06
« 1829716532407
«TEB72247€E407
-1624S55522e+08
-163E8516°c+08
«249EB721€E+408
«2993958S5LE+0 8
«hBIFLETLSEAOE
«4535612595£+408
«380717417E40 8
«36235396(E+0¢
«318239957E+0€E
«34373Q25¢cE+08
-172068927£+0¢€
«420525151L+028
a39159433¢c+0E
«39A624351E+08
«833354945E4028
«4366633€1E+0¢8
«LBBT3532LE4DE
«459993145c+0¢8
«49428064°E+08
«hZ2739432CE+08
«4102286911E+08
«31096C7€740 €
«2436821ELE+DE
«12203413€E408
«SB5329542E4+407
«239312305E+07
«3E67 5337 4LE+O7
«660712821E+0€
«146934572E+0¢E

D.

0.

0.

Oa

0.
«15640764€EEE+OE

Je

Oe

.A8314365(CEL+09

wx FEMALES wx
0.
~6857CE0€EQE+)S
« 490157635406
2160151 9€6E¢Q7
~37169¢€€52E+407
129321022 +08
-213072027E+408
«21028S687E£4G8
«¥58577411E1+08
- 425717c00L+)E
«331C0082SE+D5
~ J49€76Q72L 408
«259€85770L+08
«258€1422€E403
«2YLELSG22E4V8
« 3561275506 +0€
«3350€75022+03
«HUOTI111BEE+0E
511506604 +0D°8
- 35959681 3E+(08
«35042C378E+0E
A4 1474ES27E+DE
«3721725S9¢€C 408
o4 13233524408
- 3362E1654E+40F
« 3335171205408
«h22S 4447 1E 408
e 4382543705 40¢
«ISTO98I4IE+0E
«323€030F£7E+08
.229€01076£408
e 1E227471%E+08
= 115E47501E 408
«613565713E+07
«439504°fT7€427
«33413€161E+07
89477247 EE+GE
«369€31C72E+D¢E
1221409105 40¢
«6322973112+40¢
«h3IL1ESLOEEE+2E
«23270€358E+05S

<93317€785C4065

«s  UNSEXED ws»
0.
«54252735CE+0€
«173146455E407
~45904653EE+407
«69561685€E+07
-B7591028SE+07
«B18293984E+07
-122801857E+0¢&
.102437287E+08
-302417597£¢07
«565C35812CE+CE
-144357 85 4E+#0E

0.
-8693587302Z+0¢
-28979576EE+0E
«1448378845+0¢
-259795768E%0¢€
«B346S3E52E+0€
«144EG57 EBLELOE
~8693373023E+0¢
«4346G63€5C2E+0E
«434693R52C¥0€
«239795768E+UE

«72L48942CE0E

«2B97$57T6EE+0QE
«72448942CE+0E
«434695€5ZE+0¢€
«28979576BE+VE
<144LE97T EELE+OE
+4346936S2E+0E
~-144B57BELE+OE
Qe
0.
2.

Ce

«544994731E+08

A TOTAL *n &
«7T621026645+06
«111029356E407
- J02448195E407
e B5L0I3425E+07
«1E557359%5E+0¢
-37$371795£+01
~4SE787110E+40E€
-58297876(EL+0E
«761310592E+08
94590610 EE+08
«84212300CE+0¢8
«T3184246EE408
-652039730E+0 ¢
«T585648656EL40€
«541277172E408
~72904539€C+08
758490610 +40¢8
«B02€E52454E408
«T11940434E40E
+30208563€E+08
«791720675E+08€
-907828787E£+0¢8
«85461€702E+0¢8
«914765062E+0¢8
«816573932c+408
«81104392€E+08
« 73785217 4E+0E
«695574511E+08
<4EBN581458E+0€
«JBE4R29T EL+0QB
-2549812BEE+0E
«19306855RE+DE
«1224549292+0R
+€3265917CL+07
«485504367E+07
«334136161E+07
«-B94TT7EB4TEE+OE
«369631072E+06
«19£140910c+06€
T RETO0477SC40€
«431B5408€E+0€
«23270635FE+0S

-1885231991€+10

fl athead sol e and Bering flounder.

FRCPORTION
0.00040
€. 00059
0.00160
0.00455
£.30984
0.02012
0.02433
0.03091
0.04037
0.05016
0.944T1
0.01831
0.013458
3.03106
0. 03401
0.03669
€.04022
0.04256
0.02775
0.04253
0.04198
0.04E14
0.04532
C.04E51
€.04330

© 0.04301
0.01913
0.01712
0.02548
0.02049
0.01352
0.01056
0.00649
0.00336
€. 00260
0.00177
€. 00047
0.00020
€. 00011
Ce0C042
€. 00023
0.00001

CUMULATIVE
PRCPORTICN
0.00040
0.00059
0.00260
0.00715
0.01€99
0.03710
0.06143
0.09235
0.13272
0.18283
0.22753
0.26€39
0.30097
0.33292
0.36€03
0.40472
0-48494
0.69750
0.52525
0.56779
0.603977
0.€5791
0.70223
0.75174
D.75504
0.83€04
0.87717
0.91429
0.93577
0.96027
0.97379
0.98434
0.99084
0.9542n
0.99€79
0.99€56
0.99504
0.55524
0.99934

0.99976 .

0.995939
1.06C00

81



Table D-7.--Popul ation estinates by sex and size group for Al aska pl aice.

LENGTH(MH)

110.0
140.0
150.0
1€0.0
174.0
180.v
190.0
¢00.C
210.¢C
220.0
¢30.6
240.¢C
z250.0
¢€0.0
27¢.0
c€0.0

(X MALES ak&

0.
«292589155E+40°¢
<1047S69SIE+VE
«201194002£+0¢
« 343529264 E40€E
+5483S34REEL+OE
«%423122332+0¢€
-649007675E+0¢E
«105646632L4E+407
«159/0/68%E+07
“LOLEITLCCEYD 7
«39830E15E+0Q7
« 664 2452ESE+D 7
«1234492€2E+08
«1602566C(E+08
«33234157QLE+08
SLEBEL2STSE4OE
<215Z243431E+08
.102504232E409
.1040000C2£+09
« 75070764 CE+DE
-3612135S3c+0¢8
U9h272E8¢E+0¢
«2G69€1917E+J E
«1044€037 €E+0B
«453002347£+07
2125946135E+07
“4b6BE2 N7 1EE+UE
«34BELEALTE+QE

J.
«H4150333€E+40°C

0.

0.

O

0_' .

«12021€93¢EL+0E
Te

De

0.

0

3.

Da

0.

70207 22SEE+OS

ax  FEMALES a%
«62873375SE+0S
0.
< 349169976C+05
«104756993C40€
.693374652E£435
-2917€6326E+0¢€
~S4619E523E+0€
.5381G5816L40€
<4171455¢12+06
«IT7DELDII2E 409
-2U54E275CE+97
~356844033E407
- 441615373E+07
«552251938C427
«913C4728SE+07
«914E38520Z407
«14534194CE 407
-167170S62E+08
1850041206408
2114178045 +0¢8
«2317E6372E40°2
e 339125745 40¢E
- 3u7€174492+Q8
~IBSELSZ1EE40E
<5094 14047E408
«455243458C408
<hbSZ3SULEL4DE
< 4340102247408
-33L2€EZ3232409
<43364692G6E+0°
2461103262428
2436515632408
«1632TE4555 408
-106ES12€SE407
«S730E34745+07
43207752 4E 407
«2U5121047E407
-10654€92352+07
<1i1€%22170497
<S5EECITLLEHTE
~331€852Z212+05
. 2232E03722406
<144S6CI6TE+CE

«309Z877T4E+0S

UNSEXED

* A

EY 2 4 TOTAL et
-62873375SEL+0°S
«25258915SE+05
«135675990E +0¢€
«30595C99°c+0¢€
«411367A8SE+DE
«940301213E+0¢€
-96952035€E40¢€
~11871135CE+07
«14E181783E+07
«25679222¢EL%07
-E1C0BQ155E+07
«955152233£4017
«11059606€E+06
«17€6T4LL57E40E
-251563329E+40 8
«42589955¢€C+08
+€E348A451SE+0¢€
«982414397E+408
-1210R4643E+09
«125141782£+09
«124B496212+DS
.1200645530£+409
~8C1644731E£+02
- FH2807132E40°8
«E13BT44L23E+08
-500643742E+08
-4281530055E+08
«43E698541+0¢8
«I67751311E£+0¢
<hB3GLEI2SEHOE
« 3467513345403
2L IESISHIL40E
«1€22384E5C40E
«104651265E+08
~S7306345T74C+07
«h440994L7E£407
«20S121047E407
«1054693235SE£+07
-111892217E+07
-596803744E 4056
-3316853217+40¢
« 22326087 8E40€
-14459C967C40¢€

«131236603E£+10

FRCPORTION
0.00005
0.00002
0.00010
€. 00023
0.00031
0.00070
c.00072
0.000R3
0. 00110
0.00191
0.00453
0.007909
0-00€21
0.01326
0.01867
0.02191
0.04713
0.07292
0.089¢28
€.05289
C.05267
0.0€912
0.05952
0049520
0.04557
0.021716
0.0 1577
0-02256
0.02¢7¢2
0.02c92
0.02574
0.61€09
6.01212
C.00777
0. 00425
0.0C330
0.00152
0.00078
¢c.000¢83
0.00044
0. 00025
0.00017
d.0cCord

CUAULATIVE
PROPURTION
0.00€D5
0.00007
0.00017
0.00040
0.00071
0.00140
c.C0z12
0.00200
0.00410
0.00¢€01
0.01C5¢6
0.01763
0.02585
0.0351)
0.057178
0.08969
0.13¢€81
0.20674
0.29967
0.39251
0.4851%
0.57431
0.€31¢83
0.681302
0.72¢€59
0.76575
0.30153
0.83409
0.362¢87
0.89€E8)
0.92454%
0.94262
D.95474
0.96251
0.96€79
0.97Cub
0.97158
0.77236
0.972119
0.97364
0.972€8
0.97 405
0.97412>

GBT



Table D-8.--Population estinmtes by sex and size group for

LEACGTEF (MM)

1€0.0
1¢0.0
140.6
150.0
1€0.0
170.0
1£80.C
190.0
£€0.0
210.¢C
c20.0
¢30.0
240.¢C
2%0.0
2€0.0
é70.¢C
2£0.0
¢50.0
iC0.0
310.0
320.0
110.0
340.0
iS0.0
1€0.0
170.C
lg0.0
19¢.0
470.C
41C.0
420.0
420.C
440.0
450.0
4€0.0
470.0
4€0.0
490.0
2€0.0
510.0
£¢0.0
£1C.C
S40.0
520.0

ah K MALES "N .
« 35554295 LE+0S
«3531727Q¢€L+0%
- 34BC2565€EE+0S
=35317270EE+0%
«35317270¢EE+405S
«355542954E+405
«355542951E+0°¢
«084232202E405
«706345415E40°5

«35317270¢€EE+05 -

«35317270€E+05%
«35317270¢EE+0°S
« 3579453125405
«105487111E+40¢
-10618E241E+0€E
«71348230€c+0S
«35317270¢EE+0°5
-106425872(E+0€
-140804382E+0¢
+10642587CE+0¢
«248421301E+406
-353191421E+06
«31530426CE+0€E
«283274371E406
“4226E901LE+405
~4570752EE+0E
«29777T4252E40E
«508C555415+40¢
«67345E307c+06
«53742€65°C+0€E
231225178 7E+0€
«47985407CE+D5
«263627931E+0¢
«2723Z873E8CEH0E€E
« 40467627 1E+0€E
«240S59372E+40¢€
~4127902E¢E+40€E
~140E16942E+0€
«2955103E(E+0€
«70371570cE+0°¢
«1195516$<E+0€E
«15361232¢E490¢€
«10455771(£+0¢€

e  FEMALES e

0.

0.

N.

0.

« 35554299 4E+05
355542954 +40°¢
«I55542554E405
-106€62858C+06
.106188841E30¢

Ce
-3531727C8C+05

-353172702E405

o, .

0.

0.
“7T0B24541CFE 40T
.35317270EE405
.3531727085 +05
«2114487Z2CE+0¢
-706345415E405
. 343525690 +05
.251€E66CCCE+06
.282560C32E+06
.176131005£+06
.181125907E +0&
e 458918764E+NE
.3195$83042+06
.26231683E5406
«171SE4L53L 07
« 389216763 +0¢
.52960225IE+06
. 454CC3117E40¢€
.S057L8020E+76€
«3534214355E 0%

1335659C2E +0F
-73235%4260£406
«671S46034E+06
< 1G6E7756C0F +2€
«251E58352L+96
- 302259585E+06
«22B0BYL12E40¢€
-711112C2CE4I5
«2b611472027+06
Z244 3€37802 406

UNSE XED

Greenl and turbot.

kA TOTAL Ak
«355542994L40°5
«35717270€E+0°%
«J4B8S52569EE¢0S
«35317270€E+0°
-70B715702E+40°¢
+3555642994E+0T
«7110859865E+40°¢
=14221719€L+40¢
«154617061E+0¢€
«~7CGE345415E+05
« 706345415405
«7TUOE3Z4Z415240C
-35317270LE+0°%
«357945312£405
«10S487111E40¢€
« 175682333 2E+06
«10€666101E+0¢€
«70€E345415E40°S
«3178BT41SCE+DE
-211438924E+40¢
«1412784639£40¢€
«S3ICCR7801E+0€E
«6357S1503E+0¢€
«491435269E+0¢
«UB44OC2T EE+0E
-.A81587777E+0¢€
«7770735EBSE+0E
«TECO09108E8E40€
« 23279004 EE+07
«106267507E+07
«11€6722955E+07
-96€294900E+06
-985642090E+406
~€17062787E40¢€
“bBEZYTT729CE+0E
«118703570€E+07
«91210540€E+0¢€
«TSS657841E40€
«h22675254E£+06
«S9E1069969L+0 €
«25854C68ZE+40¢€
«1906€3501E+0¢
«435759527E+0€
- 14 E92098SE40¢€

PRCPORTION
0.001€0
€.00159
0.00157
0.00159
0.00319
0.001€0
0. 00320
0.00640
0.0CET6
0.00318
0.0031¢
0.00318
0.00159
0.00161
€. 00475
0.90796
0-004€0
0.00318
001431
0.00552
0.00636
0.92386
0.02€61
0.02212
€.92090
0.017567
0.02497
0.02611
0.10476
0-04782
0.05253
C-04349
0.04436
0.02777
C.22984
0.05342
0.04105
0.01599
0.01902
0.02692
0.01345
0.0C358

0.01579

€.01570

CUMULATIVE
PROPORTIQN
0.00160
0.03719
0.00475
0.0V €35
0.00954
0.01114
0.01434
0.02074
0.0255)
0.03267
0.035€5
0.03503
0.04C62
0.04223
0.34659
0.35454
0-05574
0.C6292
0.07722
0.0 BET4
0.09209
0.11 €55
0.14%355
0.16768
0.18€58
0.22825
0.261272
0.28533
0.39409

44191

0.496844
0.53795
0.58228
0.61005
0.639€9
0.65131
0.73436
Q.77C35
0.7:937
0.21€29
0.82974
0.33232
0.85¢&11
0.£87241

98T



Table D-8.--Popul ation estinmates by sex and size group for Greenland turbot

LENGTH(MM)
560.0
£70.0
c€0.0
550.0
€00.0
€10.C
620.0C
710.0
710.0

TCTAL

(TR} MALE S k&
«35317270€E+0°S
«134555652£+407
0.
«107 3835 S4E+40 €
«701€67631£+05
Jda
Ce
0.
0.

10562897 7£408

s« FEFALES o=
«42032993¢6E+06
. 2280€82995€+0¢€
.350£33816E40°%

0.
«10549967 1 +06
-348525658E+0C
«105455671E+0€
«350€33216E+405
«35083381€E+0°

«114157622E+0¢8

Da

“h & TOTAL AR
«455647206E+0€
.157761943E4+07
35083331 €E40°¢
-107383594E+0€
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(cont'd).

FRCPORTION
0.02051
0.07100
0.00158
0. 00483
0.00791
0.00157
0.00475
0.0015¢8
C.0G0158

CUMULATIVE
PROPORTION
0.59432
C.96532
0.56€89
0.97173
0.97555
0.9812)
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0.9E753
c.98%11
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Table D-9.--Popul ation estimates by sex and size group for arrowtooth and Kancthatka fl ounders.

LENGTE(MN)
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1€0.0
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1£0.0
150.0
cC0.0
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0.

«x FEFALES =
0.
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2613€6C952E+07
-1103278859€+0¢8
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" «2195€1535E 437
-16731765%€+07
«128459156E£407
«I4LEEE07LIE+CE
«260723468- 406
.128425242€+07

Lk

.229324277€¢05

AER TAT AL (22

.229324277E40°¢
-1746T0309E+05
<40€323523E405
-36ER4L13BTE+0E
-116€19357E£+407
.347906853€E+407
-872373357E+07
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-501440997E+07
<44 8355468E407
-305L4S587€E+07
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«I4S287244E407
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«11E724BLEE+DR
.227455931E+08
-315592492E+08
-hL3EB26301E+08
-46128967SE+0E
.S569728765-+Q8
+49281627€E40¢€
.391727377E408
«251114834E+08
-212898183E+0¢€
.154G68501E+08
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.124858951E40¢
-93C467365E407
-11207512BE£+08
«100766111E+40¢
«79€SR124SE+07
«955455335E+0 7
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«792177553CE+07
<104U6796LE+OE
<E4E29T300E407
«37€056562E+407
2612749715407
.180736252E+407
«14C714318E407
.10548331SE+07
«26€E72346BE+0€
£1284PG282E407

FROPORTION
0.00004
C.00003
0.0C007
0.00066
0.00211
0.00629
0.01579
0.01531
0.C1455
0.00306
0.00210
€. 00552
0.00560
0.00624
c.01251
002110
0.04111
0.05704
C.073895
0.08374%
0.10298
0.0€&907
0.07116
0.04539
C.03866
0.02785
0.02428
€.02257
0.01€R2
0.0202¢6
C.01821
0.01440
0.01734%
0.01693
€.01435
0.o1¢e8t
0.01172
G.0Ce80
0.00c%0¢
0.00327
000254
0.C0191
0. 00048
€.00232

CUMULATIVE
PROPURTIGN
0.00004
0.oQcaz
0.00015
0.000€1L
0.00292
0.00921
0.22459
0.040€80
0.05%535
0.06441
0.07251
0.07¢804
0.781364
0.08588
G.10233
- 0.12348
0.1€459
0.22163
0.30059
0.38433
0.43730
0.57€58
0.64754
0.69293
0.73159
075644
0.753272
0.80€28
0.3221)
0.84613%
0.80157
0.37597
0.289131
0.91025
0.92459
0.94240
0.95¢%12
0.96192
0.96700
0.97027
0.97281
0.974T2
0.97520
0.97752
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Tabl e D-9.--Popul ation estimates by sex and size group for arrowtooth and Kancthatka fl ounders (cont'd).

CUULATIVE

LENCTF(MM) xas  NALES oxs *s  FEMALES oo «x  UNSEXED s« axx TOTAL s PROPORTION PROPORTION
540.0 «68233472SE¢05 -139203048£1+07 0. -14€026395E+407 0.00264 ' 0.98016
5%0.0 0. -193568311E+0¢ Na -19E968311E+40€E 0.00036 0.9€8052
€€0.C Q. =1072256532E407 0. «105259532E+C7 C.00197 0-.53250
£70.0 0. ~465c87060£406 0. +465287060E+40€ 0.00084 0.38234
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€70.0 0. -376727597EL+0E 0. «3TET275G7E+05 0.00007 0.98913
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Table D-10.--Population estimates by sex and size group for

LENGTHCMM)
140.¢C
1€0.0
1€0.0
zCC.0
210.0
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250.0
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0.
0.
0.
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0a
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0.
0.
0.
0.
0.
0.
.
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0.
0.
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Oa
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Q.
0.
(U
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0.
Ne
138
De
0.
Q.
0.
Ne

HALE S

L &3

=+  UNSEXEL s
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«162962242E+40°¢
-286174 29CE*0C
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. 205071€72E+0°
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.582227200E+06
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+120426323E407
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<1294SEEYEEDT
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Paci fic halibut.

TR TOTAL rhe
«a162962242E405
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.116396382E+0¢
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«5S61176502E+40¢€
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.663602011E+0¢6
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-825013055£+0€
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«12310027¢6E+407
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PROPORTICON
0.0C048
0.00048
0.00085
0.00344
0.00238
. 00267
€. 00665
0.00695
0.00183
0.00172
0.00271
0.00173
0.00193
0.00184
0.00193
. 00319
0aCC4al?2
0.00493
6-00494
0.00942
0.00¢861
0.01507
0.01657
0.01399
0.01719
C.02634
0.01530
0.01960
0.01633
0.02078
0.02590
0.02175
0- 02045
0. 02436
0.04645
0-01464
0.02€79
0.07€85
C.06346
0.03556
0.02670
0.01€35
0.03824
0. 03206

CUtULATIVE
PROPORTION
0.00048
0.00096
S 0.9%0181
0.00524
0.00762
‘0.01C24
0.01€89
0.02%¢84
C.02567
0.02739
0.03C09
0.031€2
0.03276
0.03%60
0.03743
0.04063
0.04474
0.04557
0.05461
0.05403
0.07264
0.08770
0.10428
0.11¢€26
0.13%45
0.16180
0.18160
0.20119
C.21753
0.23831
0.25420
0.29%95
0.32€40
0.35077

0.39723"

0.43146
0. 46065
0.49750

«S4C95
0.57€51
0.£0521
O0.E4156
0.67580
0.71187
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Table D-10.--Population estimates by sex and size

LENCTH(MM)

€210.0
€40.0
€S0.0
€E€0.0
670.0
€e0.0
€50.C
700.C
710.0
720.0
710.C
740.0
750.0
7¢€0.0
770.G
7£0.0
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£€00.G
£10.0
£€c0.0
€1C.0
€40.0
£€50.0
E€0.0
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€€0.0
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$C0.C
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$4C.0
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5€0.0
1010.0
1€20.G
1C(€0.C
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11€0.0
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1150.C
1220.C

MALES

0.
0.
0.
0.
a.
0.
D.
O
0.
0.
0a
0.
0.

FEMALES

»

group for Pacific halibut

&  UNSEXED s
.325829317E+04
«903750052E+0¢
-641145407€+0¢c
«54954247SE+0€
-5587€3852E+0¢
«575564170E+0¢
-765334629E40¢€
-529302€c8€EE+0F
-3226€2€5EE+0E
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«33654376SE+0E
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[ TX ] TOTAL an S
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-54554847C+06
«558763852E+40¢€
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«323701339£+0°¢
«15E157697E+0%
«304609403E405

(cont'd).

FRCPORTION
0.02439
0.02669
C.01E93
0.01623
0.01650
0.01700
C.02260
0.01269
0.00953
C-01013
0.00994
0.0069¢6
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0.00738
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0.00273
0. 00353
0.00368
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0. 00c0¢8
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0. 00342
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CUMULATIVE
PROPGRTION
0.7 3€25
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0.781&7
0.79€1)
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0-£3159
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G.P26€E8?
0.287€41
0.82€54
0.89€43
0.90 244
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0.72E97
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0.9374D
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0.94401
0.94750
0.952$9
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0.96£%42
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0.97561
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0.9€%25
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0.9EE09
0.9E57¢6
0.95045
0.93233
0.59385
0.994482
0-99<3t
0.99€25
0.99€72
0.55763
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APPENDI X E

Age-length Key for Walleye Poll ock

Appendi x E presents age-length data collected for walleye
pol I ock during the 1984 groundfish survey, in separate age-length
keys for males, females and unsexed fish. The "unsexed" key is
actually a conbined key, including the age-length data taken from
mal es, females and unsexed (usually juvenile) specinmens. In
determning the popul ation age conposition (Appendix F), the nale
key was applied to the nale population, the female key to the
femal e population, and the conbined key to the unsexed population
apportioning ages anong |length categories in the proportions
occurring in the keys. Wen no age sanples were available for a
given length interval, ages for fish of that Iength were apportioned

by interpolation, over gaps of not nmore than 5 centineters

Li st of Tables
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Table E-~1.--Age-length key for walleye pollock.
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APPENDI X F

Estinated Age Conmposition for Wlleye Pollock
Appendi x F presents population estimates for the on-bottom
portion of the eastern Bering Sea walleye pollock popul ation, by
age class for the total survey area, along with nean length for

each age cl ass.

Li st of Tables

Tabl e

F-1. Estinated age conposition and nean |length at age of
wal leye pollock. . ... ... ... .
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